TS22708 KENWOOD 


SERVICE MANUAL 


© 1995-8 PRINTED IN JAPAN 
B51-8296-00( N) 1360 


Knob Knob Knob 
(K29-4982-03) x 3 (K29-4991-03) (K29-4967-03) x 2 
Knob Badge Knob Badge 
(K29-4980-03) x 9 (B43-1045-04) (K29-4990-03) (B43-1101-04) 
Knob Front glass Knob Knob 
(K29-4978-03) (B10-1227-03) (K29-4989-03) (K29-4992-03) 


etry 


5 

NOTCH CANCEL NR (IKE 
LO/WIOTH — FILTER — Hissin 
== << 


“y 


* _AGC—O- KEY SPEED PROG-9-MONI 
a 6 
oi 


Foot A B Knob 
(J02-0474-05) x 2 (K29-4982-03) x 4 
Knob Knob Knob ring Knob Knob 
(K29-4969-03) x 2 (K29-4969-03) x 2 (K29-4966-04) (K29-4968-03) x 2 (K29-4969-03) x 2 
Cylindrical receptacle Knob Knob Knob 
(E06-0858-15) (K29-4970-03) x 4 (K21-1102-04) (K29-4970-03) x 2 
Phone jack 
(E11-0462-05) 
A 


Knob Knob Knob 
Knob Knob Knob Knob 
ei Oat MSS A Sone SUS ASE a (K29-4982-03) | (K29-4985-03) | (K29-4982-03) | (K29-4982-03) 
Knob Knob rer 
(K29-4982-03) | (K29-4982-03) aa ake mete 
Knob Knob 4 (K29-4986-03) | (K29-4983-03) | (K29-4981-03) 
(K29-4982-03) | (K29-4982-03) ia 
Knob Knob Knob Knob Knob 
(K29-4982-03) | (K29-4982-03) (29-4987-03) | (K29-4983-03) Te ia 
Wea 
Knob Knob x 
Knob Knob Knob 
oes Lea aeeee al (K29-4988-03) | (K29-4983-03) | (K29-4981-03) 
Knob Knob Knob oa 
(K29-4984-03) | (K29-4984-03) | (K29-4982-03) Knob Knob Knob 
. (K29-4982-03) (K29-4979-03) (K29-4979-03) 


LO-O/U9O 


CONTENTS 
CIRCUIT DESCRIPTION sort on. ck takvens .ctsapeen anne ster sgty cenaceanty ees <pacatteateete chs eeauaenn haere tes cet 3 
DESCRIPTION, OF COMPONENTS fron. tacecron= soit eceeescce cay tannaasonrotsamennemalons< ssfcdtteryesat ta staas 45 
SEMICONDUCTOR DATA a5. 22. 85... c.-nteecds<secesatseacandstovcnadctagate ddasvireoebeetnedesitosevantesancckeet 53 
PARTS LISD wicccRaseececnstgectenersasthenacccdevesollcveeesgedtecauenaeattne se depttessneuss susaeteemeessrduedtusnce Witeed 58 
EXPLODED VIEW iictiicn sc .sve.ciatecasedcandaeene tee dpateet aaeecant shcun scree MesatROROe nace tee tenaee eta Nan an foreecnaes 81 
PACKING 82.5 vin: caeoestetan stevesnpaesedettcyentaraee hanes iatenssnemees tes yiertttetaeen uenenen cence cates: tan tee eevee 88 
ADJUSTMENT. gaccicss sevens oassteccensnscerduetgaadactdimncceastanusteaarelaasun <br epeMibtersey< /oaaaee ¢, Sei oen cg ett ee 89 
TERMINAL. FUNCTION .nnrcns: Sicgecnsestecacecentetnactteno crass Beey tet casagaeiueue cesta cane tacunieaasttecees 104 
CIRCUIT DIAGRAMS / PC BOARD VIEWS 
ECD. ASSY (B38-0736-05) rie o0 sizecs -sase-soctate-toeccanagerctee ss veiwadsohassuateser aos eeseeoamremt tenga 110 
RF. UNIT (X44-3210-00) (A/S): RR ye. ocscasccnevavesarss t~ctentencucuertes tsteswscemeerteces trceeeecmeeeeeen 113 
RF UNIT; (X44-3210-00) (B/S): Phin, caer et eae wcascecncr ce cutarssetere ete anetastneeteen, 117 
RF: UNIT (X44-3210-00) (C/S) . ter x cess sccotiter scan Bh seeteesspancteercteeeaterat ter aatenattesnas aerate 127 
VCO2(X5E-3390-O3) 5.200: 2 eiianet vscde cases deunetesvcnete ttre eoemees cearech spree sa en co cectne eet eae 127 
FINAL UNIT (X45-351X-XX) (A/5) : FINAL... cee eceecesseecsesseeeesseeeesesceessnseeessseeers 128 
FINAL; UNITE (X45-35TX-XX) (B/5)/2 FILTER sesc.0 2a ts sent sen see sate stecok onset casncprsasseaeet 130 
FINAL UNIT. (X45-351X=XX) (D/5).2 AVE ergo rces c-scccutusvecsessssenncaspoacerecetpnaceae¥eqas=s 132 
FINAE UNIT{X45-351X-XX) (E/5) SRERAY (oo. cccethsasesoseceensoasaud¥eus-ccetsvwindexsesccasvede 132 
AT: UNEP (X5323340-02)(A/2) ne. ee seehecwccaretacstertentnsaty ox duewde ces catine silat PegtEne st casey Parss 137 
AT, UNIT: (X53-3340-02) (B/2) rico 3 ii. vcos.sfesecc conseugscesenvs caxontuaNecebacceqrsmmeatentes sen acenees 139 
CONTROL UNIT (X53-356X-XX) (A/4) : CONTROL .............:ccccssscesseseeseeeeeseeeeesseeers 143 
CONTROL UNIT (X53-356X-XX) (B/4) : SW .........cccccccssscsccnsnccsenccsensnsssensscsesssseerses 147 
TX-RX UNIT (X57-4620-00) oc. clades... cccsahende ecyutessss dette carancsuasmaaeantanceteereee casted 155 
RF UNIT(X44-3210-00) (D/S) ..ccrecscceserslas= state be sere nonteeaes  ctateer ao nme voasteieaett at 169 
RF UNITE (X44-32 10-00). (E/S init sin nvcssssnnattecnssctectnp-czsupcee anvuecene tte eee eae cee stsdiaks a. 169 
RF UNIT (X44-3210-00) (F/9) ........cccsccecssssseessseeeeees SULa ee week ethssaguecee ane tteeteeaames eeteeee 170 
RF UNIT (X44-3210-00) (G/9) nici i onteconveese--cn-verstveneuacvetassnas A ccrusctacgeerentesesemmede ack 170 
RF UNIT (X44-32 10-00) (H/S) ooo igsc cc dnnear-adeceys ?oac--acteosvadgecuancdesocttuap doer andcereteseoeseaztee 171 
RF UNIT. (X44-3210-00) (1/9)" coco cee Seco cees-ccceyccesctcsnce steveceennhcustendytueresetee ee tecentreee AZ 
FINAL UNIT (X45-351X-XX) (C/5) : CONNECTION ...00....... ce ceeeeceseseesenssseeessseeseeeens 172 
CONTROL UNIT (X53-356X-XX) (D/4) : MIC ........ ccc cccessecenseecnseecessaeeeesseeeeesereees 174 
SCHEMATIC DIAGRAM oii, sescdenccsssun cuctiy<tvte) oo-s gece bass sccbecvestiseantuegeaeiee oieeeesers:the eonn eee 175 
BLOCK, DIAGRAM iiiick. oi cesta fi tises fe cnn taeage st ona car edetiade 5 Deaceasongtpes exec seast Mes sabes eearesastee 179 
LEVEL DIAGRAM iiiiinn cs ctorcaitnensoncteattele ncnbtoun sacs ites tatsias doen estas ten meaner suteemuasae eet ee 183 
DRU-3.(DIGITAL: RECORDING UNIT) corcco0r 22. fcckde,.ssatatesganereeseVeseetostyaucsesevansssustarsveass 185 
PG-2Z (DC.CABLE) ici recess ceca salesehscns esate pivcen setv.ces sadeee reach agenastabenacaen se fete scederaxaibear wns 188 


SPECIFICATIONS ai cg. sci sa scstlecnn soeaananee nyehtere teecce = oa Graton tact ener ad Maa epane ates ee a telstra eect 189 


fT~ 


LbO-Os/U0O 


CIRCUIT DESCRIPTION 


Frequency Configuration 
The TS-870S is quadruple conversion in receive 
mode. As a transmitter, it is quadruple conversion in 
non-FM modes and double conversion in FM mode. 
The fourth 11.3kHz IF signal is converted from ana- 
log to digital, connected to the DSP in receive mode, 
and decoded. In transmit mode, the microphone input 
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signal is converted from analog to digital and applied to 
the DSP. It is converted from digital to analog, passed 
through a mixer, and becomes the 455kHz TIF signal. 
In FM mode, however, only 455kHz carriers are output 
from the DSP. 


) al x) AF OUTPUT 


flo3 fLo4 


: Local frequency 1 


LO1 LO2A LO3 LO4 : Local frequency 2 
73.08~ 64.22MHz 8.375MHz (455+f)kHz Local frequency 3 
103.05MHz : Local frequency 4 
MOB! O 0 f : LO4 mode offset 
FM 
Fig. 1 Frequency configutation 


@ Frequency configuration 

When the receiver frequency by fiN from the an- 
tenna in SSB mode is zero beat (namely, at zero to the 
SSB signal with a carrier point of fiN), the relationship 
between these signals is expressed by the following 
equation. 

fiN = fLO1- fLO2- fLO3-fLO4+f .... (1) 

Since all these frequencies are generated by the 
PLL or DDS circuits as shown in the PLL block diagram 
in Figure 2, the receiver frequency is determined only 
by the reference frequency fSTD, the PLL dividing ratio 
and DDS data. Therefore, the reference frequency ac- 
curacy equals the operating frequency accuracy. 

The accuracy of the reference oscillator used in the 
TS-870S is 10ppm (-10 to +50°C). If the temperature- 
compensated crystal oscillator (TCXO) SO-2 is used, 
the accuracy becomes 0.5ppm (-10 to +50°C). 


The TS-870S local oscillator and CAR DDS are inde- 
pendent of each other. However, they can be oper- 
ated like a cancel loop configuration by changing the 
CAR and local oscillator PLL data simultaneously via a 
microprocessor. This function allows a shift (fLO1, 
fLO3, fL04) by the mode change to be performed and 
the band width of the slope tune to be varied (fL01, 
fLO3, fLO4). 

When used as a transmitter in SSB mode or in other 
modes, likewise the frequency is determined by the 
reference frequency fSTD and dividing ratio. The dis- 
play frequencies in the modes are listed in Table 1. In 
the FSK mode, the TS-870S displays the mark trans- 
mitter frequency. 
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CIRCUIT DESCRIPTION 


In CW mode, the TS-870S receiving pitch can be 
changed to the required frequency in 50Hz steps with 
the desired signal remaining in the center of the IF filter 
band-pass (Variable CW pitch system). Since the re- 
ceiving pitch varies along with the transmitter side 
tone, it is possible to zero-beat by receiving the desired 
signal at the same pitch as the side tone. 

FM transmission is obtained in this system by 
modulating the fLO2 via application of the audio signal 
from the microphone to the VCO2. 


Mode Display frequency 


| 
USB, LSB | Carrier point frequency 


Transmission carrier frequency 


Mark transmitter frequency 


AM, FM | IF filter center frequency 


Table 1 Display frequency in each mode 


PLL Circuit 


The TS-870S PLL circuit consists of a PLL loop that 
includes DDS covering a frequency range between 
30kHz to 30MHz in 10Hz or 1Hz steps in accordance 
with the 20kHz reference frequency; DDS that gener- 
ates other local oscillators (LO3, LO4); and a PLL loop 
that produces LO2A. 

The dividing ratio data to each PLL loop and the DDS 
data are controlled by a microprocessor. Each loop is 
controlled by a single crystal frequency control system 
according to the reference frequency fSTD. (See the 
PLL block diagram in Figure 2.) 


@ Reference signal generation circuit 

The reference frequency fSTD used for frequency 
control is determined by the 20MHz crystal oscillator 
(X800 and Q800 : 2SC2714). One reference frequency 
is output as the reference signal fREF for the PLL and 
DDS in the PLL section. The other is sent to the TX-RX 
unit and used as the PLL reference signal for the PLL 
and DSP. 

The crystal oscillator may be replaced by an optional 
TCXO (SO-2), and the TCXO may be switched to with 
slide switch S800. 

If the optional TCXO (SO-2) is installed, the S800 
switch must be set to the SO-2 position. 


@ LO2 (PLL section) 

Q1 : 2SK508NV in VCO2 (A501 : X58-3390-03) gen- 
erates 64.22MHz. The 20MHz reference frequency 
fREF Is applied to pin 15 of |C509 : MB86001PF, and is 
divided internally by a factor of 1000 (4000 in FM 
mode) to produce a 20kKHz (5kHz in FM mode) compari- 
son frequency. 

The VCO2 output is applied to pin 6 of IC509: 
MB86001PF, and is internally divided by a factor of 
3211 (12844 in FM mode). It is compared with the 
20kHz (5kHz in FM mode) signal using the phase com- 
parator. The VCO2 frequency is locked. The division 
ratio is transmitted from the control unit. 

The output from PLL2 is passed through buffer 
Q539, amplified by amplifier Q532, passed through a 
low-pass filter, its impedance is converted, and is then 
output to the RF section as LO2A. 


@ LO1 (PLL loop) 

Four VCOs and uses 0520 to 0523 : 2SK508NV x 4 
to generate 73.08MHz to 103.05MHz. The 20MHz ref- 
erence frequency fREF is applied to pin 15 of PLL IC 
IC507 : MB86001PF, and is internally divided by a fac- 
tor of 20 to produce a 1MHz comparison frequency. 
The output is passed through amplifier Q524, and a 
band-pass filter. One output is passed through buffer 
Q526 : 2SC2996 and a low-pass filter and goes to the 
RF section. 

The other output signal is passed through buffer 
Q525 : 2SC2714 and applied to pin 5 of mixer IC508 : 
SN76514. Asignal of 54.54 to 55.54MHz is input to pin 
11 of IC508 and converted to a signal of 18.0 to 
48.0MHz. This signal is output from pin 13. The signal 
is passed through a high-pass filter, a low-pass filter, 
and amplifier Q531 : 2SC2714 and Q530 : 2SC2712, 
and goes to pin 6 of PLL IC IC507 : MB86001PF. 

This signal is internally divided by N, and compared 
with the 1MHz signal using the phase comparator. The 
mixer output frequency Is locked in 1MHz steps. The 
division ratio N is transmitted from the control unit as 
data (N : 18 to 48) corresponding to OMHz.to 30MHz in 
1MHz steps. One of the four VCOs is selected accord- 
ing to the VCO change signal (VBO to VB3) sent from 
the control unit. 
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Q520,521,522,523 


VCO select signal 2SK508NV(K52) 


Q512 VB0~VB3 
2SC2714(Y) D501 
RLS73 
REF 20MHz vco1 
To TX-RX 


1C507 MB86001PF 


TS-870 


: 73.08~80.54MHz 
: 80.54~87.54MHz 


: 87.54~94.54MHz 
: 94.54~103.05MHz 
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F71022 2SC2712(Y) SN16913P 2SC2712(Y) 55.54MHz 
1.46~0.46MHz 5.46~ IC506 
4.46M P 
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28C2712(Y) pPD74HC390G 
SW : On when FM mode 
Q537 2SD1757K 
O O 
C509 MB86001PF 
534,535,536 bless Pe 539 0532 
2SC3722K(R) PERS 2SC2714(Y) 2SC2954 
LO2A: 
: A.LPF (-~) pS Cs 64.22MHz 
Rin To RF 
N1=1/1000 
FM N1=1/4000 (2SK508NV) 
N2=3211 
FM N2=12844 
1C501 SARA 506 Q507 a508 
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1.625MHz 503 504,505 8.375MHz —8.375MHz 
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nF eS 
(455+f)kHz = Q510, 511 
2SC2712(Y) 


Fig. 2 PLL block diagram 
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CIRCUIT DESCRIPTION 


DDS1 (IC500 : F71022) generates 1.46 to 0.46MHz 
digital signals. They are converted to analog signals by 
a digital to analog converter (consisting of CP500, 
CP501, and Q500), passed through a low-pass filter, 
and fed to pin 5 of mixer IC505:SN16913P. The 
4MHz signal produced by division of 2OMHz reference 
frequency fREF by divider IC503 : UPD74HC390G by a 
factor of 5 is input to pin 2 of the mixer IC505, and a 
5.46 to 4.46MHz signal is output from pin 1. The out- 
put signal is passed through a band-pass filter and 
buffer Q502, and input to pin 5 of mixer IC506 : 
SN16913P. The 60MHz signal obtained by tripling 
20MHz reference frequency fREF via multiplying circuit 
Q515 is mixed, and a 54.54 to 55.54MHz signal is out- 
put. This signal is passed through a band-pass filter, 
and goes to pin 13 of mixer IC508. 

DDS1 sweeps the 1.46 to 0.46MHz digital signal 
output in 10 or 1Hz steps, and LO1 covers the 73.08 to 
103.05MHz signal in 10 or 1Hz steps and is output to 
the RF section. 


@ LO3 generation 

DDS2 (1C501 : F71022) generates a digital signal of 
the 1.625MHz basic frequency. It is converted to an 
analog signal by a digital-to-analog converter (consist- 


ing of CP502, CP503, and Q503), and chopped by a 


circuit consisting of Q503 to Q505 so as to extract an 
8.375MHz primary harmonic component. Unwanted 
components are removed by a ceramic filter consisting 
of CF500 and CF501. The resulting signal is passed 
through amplifier Q507, buffer Q508, and a low-pass 
filter, and output to the connection section (final unit) 
as the LOS signal. 


@ LO4 generation 

DDS3 (IC502 : F71022) generates a (455+f) kHz digi- 
tal signal. It is converted to an analog signal by a digital 
to analog converter (consisting of CP504, CP505, and 
Q510), passed through buffer Q511 and a low-pass fil- 
ter, and output to the TX-RX unit as the LO4 signal. 

The LO4 signal is a local oscillator signal used to 
generate a DSP processing signal f from 455kHz. The 
f frequency is described in the local signal section 
(page 14). 


@ Subtone generation 

During FM transmission, the DSP generates a signal 
to which a subtone is added and is then sent to the 
main unit as It is. 


@ PLL data 

The TS-870S has three PLLs to which the main CPU 
sends PLL data based on the displayed frequency. 

- PLL comprising a VFO (PLL section) 

- Local oscillator PLL for frequency conversion (PLL 

section) 

- PLL that generates timing clocks for digital signal 

processing (TX-RX unit) 

The VCOs change with the following conditions. 

- Main encoder change > VCO1 (PLL section) 

- Mode change > VCO2 (PLL section) 

Each PLL IC outputs an unlock signal. If any PLL is 
unlocked, the main display indicates "....... "(dots). If 
the unlocked PLL is the TX-RX unit, the sub-display 
shows "Err-FD", and if it is the PLL unit, it shows "Err- 
FE" to indicate that it is unlocked. 

The unlocking of each PLL is output to pin 11 (UL) of 
PLL IC : MB86001PF as unlock data (UNLOCK : LOW). 


Loop| VCO | IC No. |Comparison fre-| Variable Frequency 
No. quency/divide ratio| divide ratio (MHz) 
IC507 | 1MHz/20 18~48 _ |73.08~103.05 


LO2 | VCO2 | IC509 | 20kHz/1000 3211 64.22 
5kHz/4000 : FM | 12844: FM | 
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@ DDS circuit configuration 

The DDS IC has been developed with standard cells 
to implement a high-speed operation circuit and large- 
capacity ROM at a low cost. 


1) IC configuration 

The IC consists of the following components: 

Two 28 bit registers for setting frequency data, one 
28 bit frequency shift register for addition to the fre- 
quency register, a 23 bit parallel signal input section for 
frequency modulation with a parallel signal, and a data 
entry and selection section. 

Frequency modulation section comprised of a 28 bit 
adder that adds frequency data and frequency modula- 
tion data 

Phase data operation section that adds data from 
the frequency modulation section with the 28 bit phase 
data register 

SIN-ROM that converts phase data to sine data. 


2) Frequency/shift data setting 

Using serial signals synchronized with clock pulses, 
a total of 30 bits (2 bits that specify the destination to 
which data are set and 28 bits for frequency data) are 
set in three internal registers. 


3) Frequency register selection 

The data set in the two frequency registers are se- 
lected by the SLAB input of the DDS IC. This pin 
handles the TXC signal. This function eliminates the 
need for the TS-870S microprocessor to set frequency 
data for each transmission and reception. 


4) Frequency data selection 

The SPSL input of the DDS IC selects whether to 
use the data in the internal frequency shift register or 
the data from parallel input as frequency modulation 
data. 


5) Frequency modulation 

The MDEN input of the DDS IC enables or disables 
frequency modulation. When frequency modulation is 
enabled, frequency data is added, and the result is in- 
put to the phase data operation section. 


6) Phase data operation 

The target frequency phase data is output by accu- 
mulating 28 bit frequency data in the 28 bit phase accu- 
mulator. 7 

Fout = Fs/278 - Dsum 

Fs : DDS IC input frequency/2 
Dsum : Frequency data+Frequency modulation data 

If 27° is set for Dsum when 1/8 Fs is output, the 
phase data must be increased by 1/8. 

A 28 bit absolute value operation has been used 
here, but a 28 bit signed operation can also be used, 
assuming that the MSB is a sign. If complement data 
of 8000000 to FFFFFFFF (hex) is set, the phase moves 
in the negative direction for the positive data. 


7) SIN-FROM 

Phase data from the phase data operation section is 
converted to sine data of 0000 to FFFF (hex) in the 16 
bit offset binary format. 


7n/8=-225 
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CIRCUIT DESCRIPTION 


Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
switching circuit K1, and is input to the ATT (-6dB, —- 
12dB) circuit. This distribution circuit is switched when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna is attenuated by about 4dB 
and output to the receiver section in the subsequent 


stage and the EXT RX terminal on the rear. The signal - 


to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
cuit, then goes to the BC band attenuation circuit (L7 to 
L9, C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
filter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
(1SV128) is used to change the input to raise the signal 
saturation level when a HIGH signal is input. 


The RF amplifier circuit functions as a low-gain am- 
plifier using Q14 and O15 : 2SK2218(5) x 2 when the 
frequency is 21.49MHz or lower, and it functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05MHz first IF signal is generated by quad 
mixer Q17 to Q20:2SK520(K44) x 4. It is passed 
through XF1 73.05MHz MCF, Q24 : 3SK131(M) first 
mixer amplifier, and Q26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signal. The second IF 
signal is divided into two signals, one of which is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signal 
is input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
fied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and 0461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
Q475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit is adjusted by 
VR1 in the TX-RX unit. 
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CIRCUIT DESCRIPTION 


@ IF filter 

The IF filter consists of a DSP digital filter. If there is 
a HIGH signal outside the DSP filter band, the analog to 
digital converter input level may be saturated, and the 
filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that it does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 


Nominal center frequency 73.05MHz 


Pass bandwidth +7.5kHz or more at 3dB 
Attenuation bandwidth +30kHz or less at 40dB 
1.0dB or less 
3.0dB or less 
70dB or more at fo + (500 to 1000kHz) 
70dB or more at fo - (200 to 1000kHZz) 
Center frequency deviation | Within +1.5kHz at 3dB 

Terminating impedance 2kQ + 10% 


MCF (L71-0401-05) : RF unit XF1 


Insertion loss 


Guaranteed aitenuation 


Item Rating 

Nominal center frequency 8830kHz 
Center frequency deviation | Within +150Hz at 6dB 
Pass bandwidth +1.5kHz or more at 6dB 
Attenuation bandwidth +1.9kHz or less at 20dB 
+2.75kHz or less at 60dB 
+3.5kHz or less at 80dB 

Insertion loss 6dB or less 
80dB or more in. the range 
+3.5kHz to +1MHz 


Terminating impedance 600Q / 15pF 


MCF (L71-0235-05) : RF unit XF2 


+~Guaranteed attenuation 


Rating 
8830kHz 
+3.0kHz or more at 6dB 
+16.0kHz or less at 60dB 
+13.0kHz or less at 50dB 
70dB or more with in fo + 1MHz 
(Without spurious in the range 
fo to fo+500kHZz) 
Ripple Within 1.0dB 
Within 1.5dB 
1850kQ / 2pF 


Nominal center frequency 
Pass bandwidth 
Attenuation bandwidth 


Guaranteed attenuation 


Insertion loss 


Terminating impedance 


MCF (L71-0266-05) : RF unit XF3 
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Rating 


8.400MHz 

Within 180 + 40kHz 
400kHz or less 
9.0dB or less 
Formula : 20 x log [E1+ (2 x E2)] 
| 1.0dB or less (within 3dB band) 
25dB or more (6.0 to 10.0MHz) 
__ | 50V DC (1 minute) 
Insulating resistance 100M or more (100V DC) 


Input and output impedance 3300 


Ceramic filter (L72-0343-05) : RF unit CF500, 501 


Nominal center frequency 
3dB attenuation bandwidth 
20dB attenuation bandwidth 
Insertion loss 


Ripple 


Spurious attenuation 


Voltage capacity 


Item Rating 


Nominal center frequency 455kHz 

6dB bandwidth +3kHz (455kHz) 

50dB bandwidth +9kHz (455kHz) 

2dB or less (within 455+2kHz) 


Insertion loss 6dB or less 
Guaranteed attenuation 60dB or more (within 455+100kHz) 


Input and output impedance 2.0kQ 
Ceramic filter (L72-0319-05) : Final unit CF451 


Center frequency 455+0.20kHz 
68 bandwidth 


Input and output impedance 2kQ 
Ceramic filter (L72-0333-05) : Final unit CF452 


item 
Nominal center frequency 
dB bandwidth 
50d bandwidth 


35dB or more (within 455+100kHz) 


1.5kQ 


Ceramic filter (L72-0366-05) : Final unit CF453 


Guaranteed attenuation 


Input and output impedance 


1LO-G/VU0S 


CIRCUIT DESCRIPTION 


Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
switching circuit K1, and is input to the ATT (-6dB, — 
12dB) circuit. This distribution circuit is switched when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna is attenuated by about 4dB 
and output to the receiver section in the subsequent 


stage and the EXT RX terminal on the rear. The signal - 


to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
cuit, then goes to the BC band attenuation circuit (L7 to 
L9, C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
filter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
(1SV128) is used to change the input to raise the signal 
saturation level when a HIGH signal is input. 


The RF amplifier circuit functions as a low-gain am- 
plifier using Q14 and Q15 : 2SK2218(5) x 2 when the 
frequency is 21.49MHz or lower, and it functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05Mrz first IF signal is generated by quad 
mixer Q17 to Q20 : 2SK520(K44) x 4. It is passed 
through XF1 73.05MHz MCF, Q24 : 3SK131(M) first 
mixer amplifier, and Q26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signal. The second IF 
signal is divided into two signals, one of which is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signal 
is input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
fied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and Q461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
Q475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit is adjusted by 
VR1 in the TX-RX unit. 


wy wi Wo 


CIRCUIT DESCRIPTION 


@ IF filter 

The IF filter consists of a DSP digital filter. If there is 
a HIGH signal outside the DSP filter band, the analog to 
digital converter input level may be Saturated, and the 
filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that it does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 


a 


Insertion loss 3.0dB or less 
70dB or more at fo + (500 to 1000kHz) 
70dB or more at fo — (200 to 1000kHz) 


Center frequency deviation | Within +1.5kHz at 3dB 
Terminating impedance 2kQ+ 10% 


MCF (L71-0401-05) : RF unit XF1 


Nominal center frequency 8830kHz 
Center frequency deviation | Within +150Hz at 6dB 
Pass bandwidth +1.5kHz or more at 6dB 


Attenuation bandwidth +1.9kHz or less at 20dB 
+2.75kHz or less at 60dB 
+3.5kHz or less at 80dB 


Ripple 2dB or less 
6dB or less 


‘Guaranteed attenuation 80dB or more in the range 
+3.5kHz to +1MHz 


Terminating impedance 600Q / 15pF 


MCF (L71-0235-05) : RF unit XF2 


eee Sei et Rating, 8" | 
Attenuation bandwidth +16.0kHz or less at 60dB 
aa +13.0kHz or less at 50dB 
Guaranteed attenuation 70dB or more with in fo + IMHz 
(Without spurious tn the range 
fo to fo+500kHz) 
Insertion loss | Within 1 5dB 
Ne Bee 
Terminating impedance 1850k92 / 2pF 


MCF (L71-0266-05) : RF unit XF3 


A 


8.400MHz 


3dB attenuation bandwidth Within 180 + 40kHz 
20dB attenuation bandwidth 400kHz or less 


Insertion loss 9.0dB or less 
Formula : 20 x log (E1+ (2 x E2)] 
Ripple 1.0dB or less (within 3dB band) 
Een, er eee 


2dB or less (within 455+2kHz) 
6B or ess 
60dB or more (within 455+ 100kHz) 


455kHz ' 
+7.5kHz or more (455kHz) 


Ceramic filter (L72-0366-05) : Final unit CF 453 


Pw YIU 


12 


CIRCUIT DESCRIPTION 


@ IF gain correction 

The total gain changes when the AIP is turned ON or 
OFF or the band is 21.49MHz or higher. To limit the 
changes, the DSP corrects the IF gain. Table 2 lists the 
corrections. When the “AIP S-meter correction” on 
menu No.11 is turned ON, the S-meter is corrected 
when the AIP is turned ON. And since the IF gain is 
corrected greatly, the receiver internal noise output 
becomes large. 


Correction (dB) 

Frequency | OFF ON1 ON2 
(Menu 11 OFF) | (Menu 11 ON) 
SSB, CW, FSK only 

30kHz~ -2 +12 15 
Fc cl aie ee ea 

Deeds: ae 
30.MHz 


@ NB circuit 

The noise blanker, like the conventional one, 
branches the signal before the narrow-band filter of the 
8.83MHz second IF, and detects noise, and performs 
blanking using the second IF amplifier as a gate. The 
signal is amplified by Q28, detected by the AGC ampli- 
fication and noise detection circuit consisting of Q29 to 
Q32 and D46, and then a blanking pulse is generated 
by the |C9 comparator. The noise detection circuit Q29 
to Q32 and D46 is separated into segments by a 
jumper in the unit to prevent sneak path. 


Pre-amp 
gain (dB) 
reference 


Table 2 IF gain corrections 


Receiving 
signal (SSB) 


Interfering 
\ signal (CW) 


Interfering 
signal (SSB) 


BAC 


@ Slope tune 

The operating principle of SSB-SLOPE-TUNE is ex- 
plained first. When fLo1, fL03, and fLO4 in Figure 4 are 
at their normal frequencies, the synthesized bandwidth 
is indicated by A. If the fLo1 frequency is increased by 
Afl and the fLo3 frequency is decreased by Af1, the 
filter of the 8.83MHz band shifts to position B. The 
synthesized bandwidth is indicated by the section over- 
lapped by A and B. When the frequencies of fLO1 and 
fLO3 are lowered by Af2, only the 455kHz second IF 
filter shifts to position C. The synthesized bandwidth is 
indicated by the section overlapped by B and C. 

Therefore, high frequencies are cut off by increasing 
the fLo1 frequency and decreasing the fLO3 frequency. 
Low frequencies are cut off by decreasing the fLO3 and 
fLo4a frequencies. The TS-870S enables these opera- 
tions using the DSP filter. 

In SSB mode, slope tune high cut/low cut is 
switched by using the filter select control : in CW 
mode, the WIDTH (bandwidth)/SHIFT (center fre- 
quency) is changed, and in FSK- mode, the WIDTH 
(bandwidth) is changed. The microcomputer in the 
control unit sends filter select data to the DSP, and 
slope tuning is carried out by changing frequency data 
given to the PLL and DDS. The second IF (8.83MHz) 
and third IF (455kHz) filters are selected to carry out 
slope tuning effectively. Tables 3 and 4 list filter selec- 
tions, slope tuning and analog filter high cut/low cut 
amounts. Slope tuning low cut/high cut can be 
switched in AM mode, and the WIDTH can be 
switched in FM mode by using DSP filters only, and the 
analog filter is fixed to 15kHz. 


73.05MHz 8.83MHz 


455kHz 


LO1 LO2A LO3 LO4 


64.22MHz fixed 


Fig. 4 SSB slope tune operating principle 
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Fig.3 Receiver block diagram 
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TS-870S 


CIRCUIT DESCRIPTION 


Prem rerak =| 10k tat. Pie Wel 2k 2.6k | 2.8k € High cut position 
O(Hz) | 1.0k | 0. . 
50 tT 


Filter selection 


3kHz filter 
6kHz filter 
‘| 15kHz filter 
Default 
Low cut posotion (8.83MHz filter) High cut amount 
(455kHz filter) Low cut amount 
Table 3. SSB slop tuning and analog filter high/low cut (Hz) 
| {400 | 450 550 | 600 700 | 750 | 800 | 850 < Filter center position 
50 (Hz) | 375 | 425 525 | 575 
a50_| 600 
300 | 350 | 400 | 450 
200 | 250 | 300 | 350 
600 100 |°450 200 | 250 
A000 |-=100+1-=50 9/0 7) 50 | [| Default 
qr 
Filter width 
Table 4-1 CW WIDTH/SHIFT low cut amount (Hz) 
ge aap 400 450 500 550 < Filter center position 


HOMZ) M175 AS25187 5e\= 1825 (425M MISTS 


1900 1400 | 1350 


1350 | 1300 
1200 


1550 | 1500 | 1450 | 1400 | 1350 | 1300 | 1250 | 1200 


1000 | 1500 | 1450 | 1400 | 1350 | 1300 | 1250 | 1200 1050 | 1000 | 950 | 900 | 


ia Default 


Pater wich 
Table 4-2 CW WIDTH/SHIFT high cut amount (Hz) 
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CIRCUIT DESCRIPTION 


Local signals (LO1, LO3, LO4) 
1) LO1 

Table 5 lists LO1 frequency configuration. 

DDS1 varies from 0.46 to 1.46MHz, and when the 
display frequency is multiple MHz (for example, 
14.000MHz), 0.96MHz is output. When the display fre- 
quency is increased, the DDS1 frequency is reduced 
by the amount of change. When the DDS1 frequency 
is reduced to 0.46MHz, the frequency is switched to 
1.46MHz, and when it is increased to 1MHz, the fre- 
quency returns to 0.96MHz (Figure 5). By changing the 
1MHz band in synchronization with the display fre- 
quency, the 1MHz comparison PLL circuit is locked 
and LO1 is generated. 

In Table 5, the 0.96MHz base indicates the DDS out- 
put when the frequency is multiple MHz. The fre- 
quency (UNV) indicates the decimal digits of the MHz 
frequency. (If the display frequency is 14.2MHz, (UNV) 
= 0.2MHz.) DDS is switched by 500kHz, so - 0.5MHz 
< (UNV) < 0.5MHz. 

As described in the slope tuning section, slope tun- 
ing high-cutting is corrected for LO1, so the correction 
is added to the DDS output. SSB H in Table 5 indi- 
cates the correction. Table 3 shows the actual correc- 
tion of SSB _H. (For example, when the high frequency 
is 2.2kHz, the correction SSB H is 0.2kHz.) 

Since RIT and XIT change the receive and transmit 
frequencies by the preset amount, it needs to be cor- 
rected. They are D RIT and D XIT in Table 5. 

The "8.83MHz window-joining" (D 883) in Table 5 is 
determined during adjustment. For example, the 
equation for calculating the DDS output frequency for 
14.2MHz USB. The high-cut frequency is assumed to 
be 2.6kHz. (D 833 is zero.) 

DDS1 : 0.96M — (UNV) — (OFS SSB) + (SSB H) 

= 0.96M - 0.2M — 1.2k — 0.2k 
= 758.6kHz 
0.96M : Base 
UNV : 14.2M —- 14.0M = 0.2M 
OFS SSB (Filter offset) : 1.2k 
SSB H (Slope HI) : -0.2k (See table 3.) 


The LO1 output frequency fLO1 is calculated from 
the frequency configuration in Figure 6. 
fLO1 = fPLL IN + GBOMHz — (4MHz + fDDS1) 
= 32MHz + 60OMHz — (4MHz + 758.6kHz) 
= 87.2414MHz 
Where fPLL IN is the PLL input frequency and fDDs1 
is the DDS1 output frequency. 


DDS1 output (MHz) 


Display frequency 
(MHz) 


Fig.5 Relationship between display frequency 
and DDS output frequency 


2) LO3 

Table 6 lists the LO3 frequency configuration. 

The LO3 frequency is 8.375MHz, and is generated 
by the chopper circuit. The DDS2 output frequency is 
1.625MHz. For LO3, slope tuning low-cut/high-cut is 
corrected. SSB H and SSB L in Table 6 indicate the 
corrections. D 833 and D 455 are values determined 
during filter window-joining and adjustment. 

For example, if USB is 14.2MHz, high-cut frequency 
is 2.6kHz, and low-cut frequency is 300Hz, the LO3 fre- 
quency is calculated as follows. It is assumed that 
D 833 and D 455 are zero. 

fLO3 = 1.625MHz + (SSB H) + (SSB L) 

= 1.625MHz + (-0.2kHz) + 300Hz 
=.1625:1khiz 


TS-8705 


CIRCUIT DESCRIPTION 


3) LO4 
Table 7 lists the LO4 frequency configuration. 


The filter is corrected according to each mode by 
For LO4, correction (OFS SSB) is carried out so that 


LO1 and LO4, slope tuning high-cut is corrected by 


a signal passes through a filter according to the mode, LO1 and LOS, and low-cut is corrected by LO3 and 
and the slope tune low-cut (SSB L) is corrected. The LO4. 

mode offset is the frequency (11.30859375kHz) used In other modes, each local frequency is determined 
for processing by the DSP, and its sign changes with by the calculation method as shown previously in 


the mode. Tables 5 to 7. 
For example, if USB is 14.2MHz and the low-cut fre- 


quency is 300Hz, the LO4 output frequency is calcu- 
lated as follows. 
fLO4 = 455kHz + (mode offset) + (OFS SSB) + (SSB L) 
= 455kHz + 11.30859375kHz + 300Hz 
= 467.8085938kHz 


DDS1 (1HZ) 
Component [1S | USB A 
aK 


BASE 
Frequency (100kHz or less) 


ivr AP cee eset See 


|- (PITCH) 
FSK tone (HD eae fe Pi ot fae io 
FSK shift (polarity) 
a pen RIT) —(D RIT) 
a —(D RIT) 


iene 


|= (0 RIT) 


Ful] SE) A 
paeree ta FC RS a TE 
[Slope tow sl port Fa aa 


ea 
: Although receiver data has an independent value for each mode, the data area for calculation is D OFFSET. 
Transmitter data is fixed because the 8.83MHz filter bandwidth is fixed. 

*2 : Although it has an independent value for each mode, the data area for calculation is D SLOP L. 

*3 : The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 

*4: The LSB and USB may have the same value because the filter bandwidth is wide. 

*5 : The positive direction for adjustment is the direction in which the receive carrier frequency increases. 

*6 : The DDS1 variable frequency is 1.45MHz and is shifted by 500kHz. 


isn meal {al [sky 


Table5 LO1 frequency configuration 
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0-G/US 
CIRCUIT DESCRIPTION 


DDS2 (LO3) 
CW-R FSK 


Component FSK-R 


Mode offset 
Filter offset Pea es DO sot [tsa | SUPE Cage ae ks 
GW pitch Any qepre’| a mak) en bie wel torte eae 
FSK shift (polarity) 
RITIXIT ene eae MDL aa: 
Sa ene [ao [HSH ge 
Slope low"? [980] [+6581 SC RN ET SST RR GC 
8.83MH2 window-joining** 5 |-(D 883) fe TE So Sa bone 
*71 : Although it has an independent value for each mode. 
*2 : Although it has an independent value for each mode. 
*4 :- The LSB and USB may have the same value because the filter bandwidth is wide. 
*5 : The positive direction for adjustment is the direction in which the receive carrier frequency increases. 


aad... ! 
fF SK tone (ise toy aie) —————————E 
pap fp 
cae 
[Slope nigh SBM —_—SMT] (WH 
+(CWL) 
= (0.455) eo i ee 
*3 : The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 
*6 : Since the DDS2 output frequency is high, 1.625MHz (10MHz — output frequency (8.375MHz)) is output to the DDS. 


Table 6 LO3 frequency configuration 


DDS3 (LO4) 
Component [188 [USE FK_| FRR [| aM [| -w_| 


[ax [ ® [aK mR 
BASE 455kHz 
Mode offset (kHz). | -11.30859375 | +11.30859375 | +11.30859375 | -11.30859375 aoe canenad Pade +11.30859375 


Filter offset*’ ~ (OFS $88) + OFS $$8) | +2k Bee! 
a are a 
FSK tone (H/L) -2125 +2125 

=e eaeee 


~ (SSB) +(CWU) = (CWL) - _ — co 
8.83MHz window- stall EE 


ee eee Pe i ae 


*1 : Although receiver data has an independent value for each mode. 
Transmitter data is fixed because the 8.83MHz filter bandwidth is fixed. 
*2 : Although it has an independent value for each mode. 
*3 : The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 
*4: The LSB and USB may have the same value because the filter bandwidth is wide. 
*5 : The positive direction for adjustment is the direction in which the receive carrier frequency increases. 


FSK shift (polarity) 


RIT/XIT 


Slope high 
Slope low*? 3 


Table 7 LO4 frequency configuration 


TS-8705 


CIRCUIT DESCRIPTION 


NY 30k<f<30MHz 


beeeoure 
Ye 


VCO2 (Input pin) Except FM mode 
Except FM mode : 20kHz N = 3211 
FM mode: 5kHz FM mode 
N = 12844 


Hey eer heen ceriias st Except FM : 1/1000 
FM : 1/4000 

|B | 7.49<f<14.49MHz _| 

| D | 21.49k<f<30MHz | 5.46>f> 1.462>f> 


0.46MHz 


Vvco1 
(Input pin) 
1MHz 


Fig.6 Frequency configuration 
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CIRCUIT DESCRIPTION 


Transmitter Circuit 

The transmitter system block diagram is shown in 
Figure 7. 

The TS-870S has the same frequency configuration 
as the TS-850 after the DSP generates the IF signal and 
converts it to 455kHz as a basic configuration. 

A difference from the conventional model other 
than DSP modulation is that the TS-870S uses a digital- 
to-analog converter and a microcomputer for various 
controls. This allows for fine control and reduces the 
number of controls needed for adjustment. 

The TIF (second IF) signal output from the TX-RX 
unit goes to the final unit (C/5 connection section). The 
signal is converted from 455kHz to 8.83MHz. The 
8.83MHz third IF signal converted by the 0470 and 
0471: 3SK131(M) mixer is switched to the transmitter 
by the D450 diode switch, and output from CN412 to 
the RF unit (A/9 RF section) as TR88 signal. 

The signal input to CN10 of the RF unit is passed 
through the 8.83MHz IF filter used for both transmis- 
sion and reception. During transmission, XF3 BW: 
5kHz is selected by D69 and D67 and the filter attenu- 
ates the components outside the band. The transmit 
signal switched by D68 is amplified and ALC-controlled 
by the O39 ALC amplifier, and the resulting signal goes 
to the D49 TX gain control circuit. This circuit controls 
the gain at the transmission stage according to the 
given voltage via a variable attenuator of a pin diode. 
The control voltage is controlled by a microprocessor, 
and is used to set the gain for each band or set the gain 
with the PWR knob and mode. 

The third IF signal is then converted to the 
73.05MHz fourth IF signal by the Q37 and Q38 : 
3SK131(M) mixer. The signal is passed through the LC 
filter, and is converted to the target frequency by the 
final local oscillator LO1 at the Q35 and Q36 : 
3SK184(R) mixer. The signal is passed through the ra- 
diation filter and the band-pass filter used by both the 
transmitter and receiver sections to attenuate the spu- 
rious outside the band. The band-pass filter output is 
amplified by O5 : 2SC2954, and output to the final unit 
(A/5 final section) from CN4 as the drive signal. 


@ TX-AGC 

The DSP controls the input level until it starts modu- 
lation. It is like AGC applied to the microphone ampli- 
fier, and when the input level exceeds the certain level, 
the amplifier gain decreases to keep the modulator in- 
put level constant, i.e., to keep the IF output constant. 

The MIC gain control in SSB and AM modes is used 
to adjust the maximum gain of the AGC amplifier in the 
40dB range. Even if the control is set maximum, the 
input level to the modulator is kept constant. If the 
PROC is OFF in SSB mode, the CAR level (TIF output 
level) is fixed, and the ALC effect is limited. If the 
PROC is ON in SSB mode, the ALC effect is adjusted 
by the CAR control. The microphone amplifier gain is 
fixed, but the speech processor input level is controlled 
by the AGC and then becomes the level set by the 
PROC control. 

In FM mode, the microphone amplifier sensitivity 
can be changed to high or low by using Menu No.61. 
Since the frequency deviation is limited by the TX-AGC, 
it is not distorted extremely like in the clipper method. 
In AM mode, the sensitivity is controlled so that modu- 
lation does not exceed 70%. 

The TX-AGC is required to stabilize the DSP modula- 
tor operation. The modulator may operate without us- 
ing the AGC by reduction of the gain and input level, 
but it cannot be completely turned OFF. Care must 
therefore be taken when measuring the ALC proper- 
ties and frequency characteristics. 
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AT Unit (Auto Antenna Tuner) 


When the AUTO/THROUGH switch is set to AUTO, 
ATA goes LOW, the AUTO/THROUGH switching relay 
K1 is executed, and AT is inserted to prepare for tun- 
ing. If "RX AT ON" is set in menu No.8, AT is inserted 
during reception. If the position of variable capacitor 
VC1 or VC2 is not the preset position of the band, pre- 
setting is performed. The AT tune and transmission do 
not occur until presetting ends. 

When AT TUNE is turned on with this condition, 
ATS goes HIGH, the CW mode is set, and the trans- 
mission output becomes about 10W. If the SWR is 
lower than 1.2, the tuning is completed and auto an- 
tenna tuning ends. If the SWR is greater than 1.2, the 
motor control pulse duty (described later) is controlled 
according to the SWR. 

The SWR can be set to 1.6 after AT tuning by turning 
menu No. 33 "TUNE WIDE" ON. 

The motor speed is determined by a microcom- 
puter. Its direction is controlled by phase comparator 


IC1 and amplitude comparator IC6 if the APRE is LOW, | 


and controlled by the microcomputer if the APRE is 
HIGH. 


AT UNIT (X53-3340-02) 


L1,2 


Forwardwave/ 
reflected wave 
detection circuit 


Voltage/current 
component 
detection 


1C1,6 


Phase/amplitude 
difference 
detection 


@ Auto tuning mode 

The transmission power from the final section via 
the filter section is passed through the current/voltage 
detection transformer L1 and L2, which use a troidal 
core. The current and voltage components detected 
here are rectified by the waveform rectification circuit 
consisting of D4, D7, Q1, and Q2, and then the phase 
is compared by IC1. The output signals (OQ and Q) from 
pins 8 and 9 of IC1 are passed through the switch by 
IC2 and are applied to motor drive IC IC4. Variable ca- 
pacitor VC1 is rotated by the motor M1 so that the 
phase difference of the voltage and current compo- 
nents decreases. 

The voltage and current components detected by L1 
and L2 are rectified by diodes D1 and D2 and are ap- 
plied to the comparator of voltage comparison circuit 
IC6 as the amplitude component. The comparator out- 
put is passed through switch IC3. Motor M2 is driven 
by another motor drive IC IC5 and variable capacitor 
VC2 is rotated in the direction that decreases the am- 
plitude difference of the voltage and current compo- 
nents. 

Variable capacitor VC1 for capacity adjustment is 
therefore controlled so that the current and voltage 
phases match. Variable capacitor VC2 for resistance 
adjustment is controlled so that the current and voltage 
amplitude difference decreases. SVVR becomes 1 
when the phases match and the amplitude difference 
iS Zero. 


Filter section 


O OUT 


VR101 
VR102 


DIGITAL UNIT 


Fig.9 AT unit block diagram 
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CIRCUIT DESCRIPTION 


The speeds of motors M1 and M2 are determined 
by the duty cycle of the pulse input to control input pin 
8 of IC4 and IC5, and controlled by the standing wave 
ratio (SWR) calculated by the control unit CPU. 

Pulse signal SPED output from the control unit is 
passed through 05 : DTC114EK, amplified by Q4, and 
input to |1C4 and IC5 as a control pulse. 

lf the SWR is 2 or more, the duty cycle of the motor 
drive voltage pulse is 100%. If the SWR is 1.5 to 2, the 
duty cycle becomes approx. 80%. If the SWR is less 
than 1.5, the duty ratio becomes approx. 50% and the 
motor runs at low speed. 

The matching circuit is T type, and the tap position 
from 1.8 to 30MHz is switched by seven relays K101 to 
K103 and K105 to K108. 

Position detection volumes VR101 and VR102 are 
linked to the rotation axes of variable capacitors VC1 
and VC2 with a gear ratio of 1: 1. The voltages of 0 to 
5V (POD1 and POD2) are generated according to the 
capacities of the variable capacitors. This position volt- 
age data is sent to the microprocessor in the control 
unit through the analog to digital converter, and is used 
as the reference voltage in the feedback control sys- 
tem, such as for preset tuning. The same signal is also 
used for presetting data and end-detection. 

The volume used by the TS-870S is anormal one, 
not an endless one. Since the rotation angle of this 
volume is limited, the rotation range is from the mini- 
mum capacity to the maximum capacity plus allow- 
ance. 

By this control, like the preset tuning, which will be 
described later, POD1 and POD2 are monitored by the 
microprocessor. If the lower limit voltage of 0.6V or 
the upper limit voltage of 4.2V is reached, the micro- 
processor detects that the voltage is close to a limit. 
To return the voltage to the opposite side, APRE is 
made HIGH. If the variable capacitor is VC1, and the 
voltage is close to the lower limit in respect to POD1, 
the voltage near the upper limit is output. If the voltage 
is close to the upper limit in respect to POD1, the volt- 
age near the lower limit is output. 

The other variable capacitor VC2 outputs the voltage 
read by POD2 as it is. If the variable capacitor voltage 
exceeds the specified limit, it returns to the other limit. 
The other variable capacitor remains in the same posi- 
tion. 


If the APRE is HIGH, the motor rotation direction is 
determined by the CPU unless auto tuning is per- 
formed. 

The logic for PR11 to PR22 is the same as for IC4 
and IC5 : BA6109U2. The signal output from the digital 
unit passes through IC2 and IC3 : TC4066BP and en- 
ters IC4 and IC5. 


a SH SSG TF 
Motor? [Normalrotation | H | t | - | -_ 

[Reverse rotation | L | A | - [| 

Motor? | Normal rotation | - |= [A | t_ 
averse etsn a | ay ve 


@ Preset tuning 

When tuning ends, the position of the variable ca- 
pacitor is stored in memory by the microprocessor as 
preset data for that band. 

When the band is changed after tuning is performed 
in another band, APRE goes HIGH, the motor is con- 
trolled by the microprocessor, and preset tuning is per- 
formed. During preset tuning, auto tuning or signal 
transmission is inhibited even if the AT TUNE switch is 
pressed or transmission becomes ready. 

The initial preset-data when the microprocessor is 
reset includes standard data for a 50-ohm load on each 
band. 


@ Preset memory band 
30kHz Si) 
1.850MHz < f 
2.010MHz < f 
3.525MHz < f 
3.575MHz < f 

- 3.725MHz < f 
4.490MHz < f 
7.030MHz < f 
7.100MHz < f 
7 490MHz < f 

10.490MHz < f 

14.100MHz < f 

14.490MHz < f 

20.990MHz < f 

21.150MHz < f 

21.990MHz < f 

25.490MHz < f 

29.000MHz < f 
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Standby Control and Timing 

Standby control and timing are carried out by using 
software for the main CPU in the control unit (X53- 
356X-XX). The control signals for the control unit are 
listed below. (See Figure 10 for each timing chart.) 


Shs) 
KEY 


TXC 


RXC 


CKY 


: Standby switch input signal. Active LOW. 
: Keying input signal from the keyer. Active 


LOW. 


: Transmission output signal. Active HIGH. 


Same timing as TXB. 


: Reception output signal. Active HIGH. Same 


timing as RXB. 


: Output signal. Active HIGH. 


With the SS line 


Fig. 10 Transmit/receive signal timing chart 
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Digital Control Unit a ene amherst ia ity 4 
The TS-870S digital control circuit has a multiple eek 4M eee Co hae aan RO NIE ee 
chip configuration centered around the main CPU (IC6 : o 


MS77O2S4BFP) ond consists of a GH ROM Cia. Teme e.conaued ss shown he memory nap 
27COIZRILVC), an 8K RAM ACB: LOSSGSQME 10), IC17, |C18, and |C19 are used to sae aan sel t 
and an extended I/O (IC16, IC22, 1C23 : CXD10950). ine g Pa 


This circuit controls about 60 different input and about Se a ae 


80 different output signals. 
Figure 11 is a digital control block diagram. 


External AT 
ms) control . 
pas Destination 
S Cr 
at re VCO, Filter 
data 
ee te DDS 
data 
RE External AT 
control 
[> TX-RX UNIT 
[> TX-RX UNIT 
AS) 
Pith Ok TX-RX UNIT 
» lw 
eT RXUNTT 
RIT/XIT | 
g ® 5 <> TX-RX UNIT 
of 2) ira] 
a < 2 LCD, KEY 
Ow < . 
i@s 3 ; fc data 
oO Oo 3 pS 
< 
pay Aca 4 [> KEY data 
& o> 
e ‘ S& [> RF unit 
ss[- > eee ga | 
Ow 
Destination - SS 
protection ( 
MAIN 
jee a 
LS) 
ro 
2K OY KD AN 
= 
jou 
o oO 
Sz 
2 1C9,13 
MULTIPLEXER VR data 
VR data 
en eee ee eS 1C24 
KEYER p-COM ee, TX-RX UNIT 
ARETE EL SESE 1C27 
RS-232 DC/DC <C> TX-RX UNIT 
IC5,7 
RESET CONTROL 


y: Fig. 11 Digital control block diagram 
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TC74VHC138F 


IC6 : CPU 


TC74VHC138F 


Fig. 12 


@ Encoder circuit 

The main encoders are magnetic rotary encoders, 
and the click, RIT, SHIFT, and WIDTH encoders are 
contact-type rotary encoders. 

The main encoder pulses are read directly by the 
main CPU. 

The other encoder pulses enter the gate array (IC20 
and |C21 : LZ92K371), and are read through the main 


WIDTH 


1C23 : EXT 1/0 

1C22 : EXT 1/0 
1C16: EXT 1/0 

1C20 : GATE ARRAY 
1C21 : GATE ARRAY 
1C12 : ROM 

IC8: RAM 


ce) 
> 
ite} 
oO 
ati 
> 
= 
i 
O 
FE 


Address control circuit 


CPU data bus. The gate array is selected by the latch 
(IC19: TC74VHC573F) 04 and Q5. The CK1, CK2 or 
CK3, CK4 encoder is selected by AO of the gate array. 
Encoder data is output to DO to D7 by making the read 
signal (RD) LOW when the chip select (CS) signal is 
LOW. 1C25 and IC26 absorb encoder pulse chattering. 
(Figure 13) 


15V 


RIT/XIT. 


SHIFT 


VFO. CH/M. CH 


CS IC 19-14-05 
CS IC 19-15-04 
AO 
RD 


CPU 
DATA BUS 


LZ92K371 


CPU 
DATA BUS 


LZ92K371 


Fig. 13 Encoder circuit 
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CIRCUIT DESCRIPTION 


@ System reset and RAM backup 

The power monitor circuit (Q1, Q2, D4, D5, R6) 
monitors the power supply voltage. If the voltage is 
LOW, the circuit outputs a LOW signal to the INT1 port 
of the main CPU and the IRQ2 port of the microproces- 
sor in order for the electronic keyer to stop operation. 
At the same time, the battery backup IC (IC5 : 
MB3780A) backs up the RAM with a lithium battery. 

If the power supply voltage becomes normal, a 
HIGH signal is input to the INT1 port and the IRQ2 port, 
and the main CPU is initialized by the battery backup IC 
after the time constant set by C56 and C57. The opera- 
tion resumes and power is supplied to the RAM from 
the outlet. (Figure 14) 


1C6-6-INT1 
1C24-45-IRQ2 


IC6-28-RESET 
1C8-26-CE2 


1C5 
MB3780A 

1C8 (RAM) 
1C24 (KEYER p-COM) 


R40 


VBAT2 VSEN 
ALM1 
ALM2 net ct | 
RSET 


System reset and RAM backup 


BA1 


Fig. 14 
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@ Analog Signal Input 

The main CPU incorporates an 8-channel analog-to- 
digital (A/D) converter, and in addition, has a multi- 
plexer (IC9 and IC13 : TC4052BF) for entering 16-chan- 
nel analog signals. Incoming analog signals are con- 
verted by the main CPU to digital values, which are 
used as digital data. 


@ Display = 

Since the TS-870S uses a negative LCD and a fluo- 
rescent display tube. 

The LCD is lighted with half-a duty by the LCD 
driver, and the fluorescent display tube Is lighted by an 
inverter. 

The LCD driver data is set by the clock signal 
(UCK1), data signal (UDA1), and enable signals (ENL2, 
ENL3). The blanking signal (BLANK) turns the LCD 
driver OFF, and the dimmer signal (DIM) changes the 
inverter duty for dimmer. 


@ Key scan 

The PBO and PB7 of IC23 and O2 to O8 of IC501 
form a keyboard matrix. A key scan signal (a negative 
pulse) is output from the O2 to O8. One column corre- 
sponding to the PBO and PB7 is selected, and the state 
of that switch is read. When the switch at the intersec- 
tion of the matrix is pressed, the PBx port bit goes 
LOW. Thus, which switch is pressed can be detected. 
The key chattering is eliminated by software. (Figure 
15) 


st=s525 _—t-s529 _ —t-$537 

(CH) (REC) (MIN) IC23 

PBO 

Kg (C23 

—— $531 | —l—s539 PBI 

(IN) (SCAN) xg 1C28 

$532 $540 PB2 

(MR) (CLR) Kg 'C23 

=~ $543 $548 PBS 

(RIT) (NOTCH) 4 IC23 

S544 $549 Rae 

(XIT) (BEAT) xonic2s 

= $5458] 4 ——'S550 PBS 

(CLR) (NOISE) | | 4 1C23 

amt S546 | te S551 EBS 

(NB) (EQ) 1C23 

KO PBT 
+ wD © 
172) n wn 
- © i = 0 
30 30 30 

Ss) Ss) iS) 


Fig. 15 Key scan circuit 
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@ PLL and DDS data 

The TS-870S has three PLLs and three DDSs in the 
PLL section in the RF unit. The main CPU sends data 
to the PLL ICs and DDS ICs according to the displayed 
frequency. The PLL ICs provide unlock (UNL) signals. 
If one of the PLLs should unlock, the display indicates 
that the PLL is unlocked (Err-FE). 

The TX-RX unit also has a PLL IC, to which the main 
CPU sends 46.32MHz data. The PLL IC also outputs 
an unlock signal (PLUL), and if a PLL is unlocked, an 
unlock message (Err-FD) is displayed. 


uw 
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@ AT control 

The AT control inputs the variable capacitor position 
data (POD1, POD2, analog data input), forward wave 
voltage and reflected wave voltage (VSF, VSR, analog 
data input) for SWR calculation in the main CPU, and 
outputs the motor normal/reverse rotation control 
(PR11, PR12, PR21, PR22), motor speed control signal 
(SPED), and motor control switching signal (APRE). 

SPED switches the motor rotation ON and OFF dur- 
ing AT tune and presetting by PWM with the duty cycle 
related to the SWR value. 

APRE changes the motor normal/reverse rotation 
control to analog control for AT tune, and to digital con- 
trol for presetting. 

PR11 to PR22 control the motor normal/reverse ro- 
tations and stop when the motor normal/reverse con- 
trol signal is controlled digitally. (Figure 16) 


8D 


To AT UNIT 


1C23-29-PD7 
1C23-28-PD6 
IC23-27-PD5 
1C23-24-PD4 
1C23-23-PD3 


Fig. 16 AT control 
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@ IF filter switching 

The IF filter switching signal from the control unit is 
controlled by PCO to PC2 (pins 11 to 13) of IC23 and 
sent to the RF unit and final unit connection section. 

The RF unit selects the 8.83MHz IF filter, and the 
final unit connection section selects the 455kHz IF fil- 
ter. 

The IF filter select signal is automatically interlocked 
with the WIDTH control. 


SSB CW FSK AM FM 
WIDTH [IF FILTER [WIDTH [ IF FILTE 
50 | 3k 5.0k | 15k 


=D 


Table 9 


IF filter selection 


@ Receive band-pass filter selection 

The RF BPF signal from the control unit is sent from 
PC6 (pin 17) of |1C23 to the RF unit as serial data. The 
serial-to-parallel_converter (TC9174F) in the RF unit 
converts serial data to parallel data and switches be- 
tween band-pass filters. 


@ Transmit low-pass filter selection 

The LPF signal from the control unit is sent as serial 
data from PC1 (pin 12) of IC16 to the final unit filter 
section via the final unit connection section. The serial- 
to-parallel converter (TC9174F) in the final unit filter 
section converts serial data to parallel! data and 
switches between low-pass filters. 


@ PLL VCO data 

The RF unit PLL section switches between VCOs 
according to the VCO band data (VBO to VB3) output 
from PC4 to PC7 (pins 15 to 18) of IC16 in the control 
unit. 


@ Electronic keyer 

The TS-870S uses a dedicated IC (IC24 : 
68HC05G2419553) to control the electronic keyer. 
The main CPU CH1 to CH4 signals switch operations 
to the electronic keyer IC (keyer microprocessor). 

The keyer microprocessor controls the electronic 
keyer according to KEY SPEED VR data, DOT/DASH 
signal, and CH1 to CH4 signals switch operation sig- 
nals from the main CPU. 

The keyer microprocessor is normally at the standby 
mode (power save mode). Each control signal is con- 
nected to PB7 (pin 77). When this port is LOW, the 
standby mode is terminated. 

When the standby mode is cancelled, PA7 (pin 30) 
outputs a HIGH signal. It is used to determine which 
control signal is active : CH1 to CH4, KEY SPEED VR 
data, or DOT/DASH signal. 

PA2 (pin 25) is an input/output port that inputs KEY 
SPEED VR data and outputs control signal (HIGH) for 
VR data determination. 

When a HIGH signal is output from PA2 (pin 25), 
C114 is charged. KEY SPEED VR data is calculated 
until C114 is discharged and the port goes LOW. 

IRQ2 (pin 41) is an interrupt port that detects power 
supply voltage drop. When this port detects it, the 
standby mode is entered. 

The keyer microprocessor outputs the key down 
and beep signals. The key down signal is input to |C22 
(PC4 : pin 15), and the main CPU controls transmission 
and reception. The beep signal is input to 1C29 
(TC7S32F : OR gate) and output to the TX-RX unit as 
CKY. 

The TX-RX unit determines the key jack ON/OFF and 
CKY level and outputs sidetone. 
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@ Band data 
Frequency (MHz) RF BPF (RB) EPE VEO PLL | Frequency (MHz) 


RF BPF (RB) 

Lower limit] Upper limit] RX ee A|B|C|D| N__ |Lowerlimit|Upperlimit] RX (De ele Bal Cue leN 
0.01 0.49 | 1 1 1 [1/o0]o]0o] 38 | 15.49 | 15.99 10 10 Gis Onde Oaul ee nalien 2S 
0.49 | 0.99 2 2 38 | 15.99 | 16.49 22 
0.99 | 1. | 16.49 | 16.99 22 


HeTAGS: 
2.01 
2.49 
2.99 
3.49 
S88) 4.49 5 5 34 OF Sin allio oS) ie 
4.49 new Ole 20;49 1 

4.99 20\49-| 20:39 18 


5.49 5.99 33 20°99) |. 221-49 11 11 17 
SEN) 6.49 32 Dials) PASS) Mie ae 12 OREO sO me eet 17 


6.49 21.99 | 22.49 irae 
22.49 | 22.99 
79 22.99 | 23.49 
7.49 | 7.99 4u.| Onl 4h toulwonlesi.. |azs.4g- |23\99 15 
7.99 | 8.49 30 | 23.99 | 24.49 
8.49 24.49 | 24.99 
8.99 24.99 | 25.49 
9.49 25.49 | 25.99 
9.99 25.99 | 26.49 
10.49 26.49 | 26.99 
10.99 26.99 | 27.49 
11.49 27.49 | 27.99 
11.99 27.99 | 28.49 
12.49 28.49 | 28.99 
12.99 28.99 | 29.49 
13.49 29.29 | 29.99 


13°39 PIES 30 
14.35 


14.49 
14.49 


16.99 
17.49 
RS) 
18.49 (leo 
18.99 19.49 


17.49 
WES) 
18.49 
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@ Function of IC pins 
1) CPU : M37702S4BFP (Control unit IC6) 


Pin name 1/0 


Function Active level | Initial state 


ADRO |_| VPRC, VMON, VAGC signal 4S ge 
RE O | Reset signal output 
Se ee 
i ot aa 

BOVR |_| 14V voltage drop inhibit signal ae | 
| 

| 


mae 
Unused 
ee 
27 fee 


P67 
P66, P65 


ae 
a oa 
«dO | Unused 
TAZIN, TAZOUT |__| © | Unused ‘ee 
14 | P83 AF mute signal 
15 TA1OUT SPED O | AT motor speed control 
16 P51 LCD O | LCD and LED serial data |. ae 
17 “I P50 LCK O | LCD and LED serial clock H 
18 P47 BLK [0 [ LCD all off control signal 
ig P46 RBK O | RF mute signal 
20 P45 14VSW O | Power on control signal 
21 P44 ECS O | EEPROM clock 
22 P43 EED 0 | EEPROM data 
23 PHI tet the Unused 


Bus wait cancel 


Hold state cancel 
External data bus width 8 bit setting 


: 


al 


CNVss 
RESEND 
Xin, Xout 


Reset signal input 


Clock signal input 


Ei. | 

Bas 

tv 

Read/write signal ).... ee 
Bus AL aa 
Address output |) a 
Logic key CPU control 0~3 
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2) CPU : 68HC05G2419553 (Control unit IC24) 
[FinNo.['Portname [Pinneme [vo] Fain te iat 


bald aaa ee een DO 
PB3~PBO | ss] CH4 to CH1 switch input signal from IC6 


REO oD LE UNG eT 
Can. ad ee 


Unconnected 


15 aan 


16 pies Ht Ot 


VDD 

18, 19 moe XOSC2 en ee 
Hebe V\ORES 2 Tf] Reset signal input 

a ILE Clock input (Sa 


DOT DOT input 

DASH zn Dash input eae 
KEY VR data determine port 
26-79 | Pas-Pab | iC | Unused 


p30 | PA? | int contro | O | Inhibit determine control signal 
31~33 | PGO~PG2 a oe tot Unused 
TMP + | Unconnested 


ras [rca] SSS—* Tn 
rss [ps——SSS*d EBSY——=*d | Unuse eee | 
rar [pos ———=d sy‘ | Unused comes) 
ST eh eden | 
[secat | peo-res PY se ee | 


14V voltage drop determine inhibit port 


Unused 


Unused 


Message busy signal 
Unused 
Beep output signal 
Unused 


ds ea eT re) 
Lt | Unconnected atte | 


Unused 


Unused 
Unused 


Tear Poet) | 
[rs=r6 | euoeris 
WAKE UP 
i 


Wake up inhibit 
Unused 
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3) Extended I/O : CXD10950Q (Control unit IC16) 


Active level | Initial state 


5 Cir pate 
: : 


“ple 


Hh 


VCO1 enable 


PLL clock 


Pin No. Port name Pin name 1/0 Function 

ile? NC Tete 

3~7 PB1~PB5 SHIMO1~SHIMOS5 | | Destination determine port 

8 PB6 5OW | 50W switch signal 

9 PB7 UNL | Unlock signal 

10 Vss | 

11 PCO ENF1 O | Serial/parallel convert enable 

2 mG UDA23 O | Serial/parallel convert data 

13 FEZ UCK23 o | Serial/parallel convert clock 

14 | PC3 _ | NEMT oy Control signal except FM transmit mode 
Lo wGe|PC4ePE5 VB3, VB2 O | VCO band data 4 
WW PC6 VB1 O | VCO band data 

Loreto VBO ceed O | VCO band data 

19 NC 

20-- | "PDO PLE2 VCO2 enable 


Fe 


PLL data 


Unused 


DDS3 enable 


DDS2 enable 


DDS1 enable 


Bus 


Bus 


Port E output register clear 


Output disable 


rc 


rc 


Write signal 


Read signal 


Chip select signal 


46~48 | AO~A2 


Address signal 


External AT TT input 


External AT TS input 


PE 2 
51 TNC 


F A 
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52 PE2 MBSY |_| Electronic keyer busy signal ——|— 
53 PES |_| Unused Barone 
54 PAO PTTO O | External AT TT output Maia. 
55 PA1 PAIRSG@ O | External AT TS output 

56 PA2 O | Unused 

57 ire | 

68___| VoD | Fam. 
59~62 | PA3~PA6 O | Unused Pe ee 
63 | PAZ LOGKEY O | Electronic keyer reset 
64 PBO SHIMOO |_| Destination determine port ls: He Ce 
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4) Extended I/O : CXD10950 (Control unit IC22) 


Be ed a 
WIN|]—-|O 
U 
c) 

oO 


= 
£ 
=) 
2) 
wo 


Function 


DSP bus 


Unused 
Electronic keyer connecting determine signal 
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Active level | Initial state 


Microphone UP switch signal 


Microphone DOWN switch signal 


Key input signal 


PLL unlock in DSP 
DRU-3 EOM signal 


VS-2 busy signal 


20 PDO 
PrP 
22 PD2 


24 PD4 


N 
oO 
< 
7) 
oO 


DSP reset signal Normally "H" 


Electronic volume DAC enable 


Serial/parallel convert clock signal 
Serial/parallel convert data signal 
DRU-3 enable signal 


PLL enable in DSP 


oS 
co) 


is 
O 
O 
m 
z= 


Port E output register clear 


42 Vss 


ee Wi | 
[2 aaa Te aa aad 
(cae (Soma aad 
[46-48 | AO-A2__—| 
pas | PEO 
50 Pet 
Si cM ro | 
oeiiees P| 
[eee 
[50-66 | PAO-PA2 
57 Vss 
58 VDD 
59 PA3 
60 PA4 
rer__| Pas 
62 PA6 


HENA 
HENB 


HRW 


Output disable 


Write signal 


li | Read signal 


Chip select signal 
Address signal 


DSP enable A 
DSP enable B 


eSBs 


DSP R/W signal 
Unused 


DSP address signal 


H@RE 


PBEEP 
RICKY 
P RXC 


jae 
Beep output signal 
Transmit output control signal 


Receive control signal 


ALXG 


(SIS) || (@}|)| KO) = 


Transmit control signal 


/(0 | DSP bus 
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5) Extended I/O : CXD10950 (Control unit 1C23) 


Analog filter select signal 
H 


Analog filter select signal |. HI 
analog filter select signal 
O 


Pin name Function 


Initial state 
ssa 
Boat y 


P K1~P K7 


Key matrix input L 


6KFIL 
SKFIL 
T5KFIL 
P ENR3~P ENR1 


14~16 | PC3~PC5 RF serial/parallel convert enable 


a5 


25 Vss 
26 VDD 


17 | PC6 P UDA21 Serial/parallel convert data | 
18 PG? P UCK21 Serial/parallel convert clock 
19 NC 
20~22 PDO~PD2 O | Unused 
23 PD3 O | AT motor contro! signal 
24 PD4 O | AT motor 2 control signal 
| 


2, PD5 LO | AT motor 2 control signal 
28 PD6 Pa RZ. O | AT motor 1 control signal 
29 PD7 P PR11 O | AT motor 1 control signal 
30~32 | DO~D2 I/O | Bus 

33,34) |gNC I 

35~39 | D3~D7 /O | Bus 

40 CLR | Port E output register clear 
41 ODEN Output disable 


43 WR Write signal 
44 RD | Read signal 


P DIM Dimmer control signal 
P ENL3, P ENL2 O | LCD driver enable signal 


oa 


PLATC OF \AlereED 
P ENL1, P ENL4 eg Switch serial/parallel convert enable 


Unused 
Key matrix input 


L 


O | ©j\— 
= 
= 
ic 
¢p) 
0) 
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TX-RX Unit (DSP Operation) 
@ Outline 

The TS-870S uses the DSP to carry out various pro- 
cessing as compared with the conventional models. 
They include the following: 

- Modulation and demodulation 

- Filter processing 

- AGC processing (S-meter data output) 

- Mic amplifier AGC processing 

- VOX processing 

- Voice equalizing processing 

- Noise processing (noise reduction, beat cancel, 

automatic notch) 

- Speech processing (COMP meter data output) 

- Squelch processing 

- Sidetone and beep generation 


The commands and data for the microprocessor are 
listed below (see page 42). 

The TX-RX unit circuits are divided into the analog 
section that processes analog signals and digital sec- 
tion that processes digital data. The interface between 
the analog and digital sections is the analog-to-digital 
converter (IC25 : AK5340-VS) and digital to analog con- 
verter (IC16 and IC27 : AK4318-VS, IC34 : PCEM69AV). 


2SC2714(Y) 


HOST I/F BUS 


PLD 
7032LC44JLQ* 
(TIMING 


8KW RAM 
MCM56824AFN20 


64.22MHz 


2SC2714(Y) 


DSPA 
DSP56002FC40 


The unit has another digital to analog converter (IC26 : 
M62363FP) for VCA (electronic volume : M51131L) 
control. The volume is controlled directly by the micro- 
processor in the control unit (the volume is not con- 
trolled by the DSP). 


# Digital section 

The digital section is explained below. Figure 17 is a 
digital section block diagram. 

The digital section consists of two DSPs (IC1 and 
IC2 : DSP56002FC40), RAM (IC7 : MCM56824AFN2*), 
three ROMs (IC4, IC5, |C6 : 27C256PCJJ**), and gate 
array (IC3:MBCG24173-6173) and PLD (IC9: 
7032LC44JLQ*). The TX-RX unit has a PLL, but it is 
included in the digital section for convenience. * indi- 
cates the version number. 

The PLL in the TX-RX unit is controlled directly by 
the microprocessor in the control unit, and clocks of a 
fixed frequency of 46.32MHz are generated. This cir- 
cult forms a VCO consisting of Q8 : 2SK210(GR), Q9 
and Q10: 2SC2714(Y). Q8 is an oscillator and Q9 and 
Q10 are buffer amplifiers. Q5, Q6, and Q7 comprise an 
active low-pass filter. This low-pass filter converts the 
output from PLL IC IC15 : MB86001PF to DC voltage 
and sends it to the VCO. 


D/A D/A A/D D/A D/A 
PCM69AU M62323FP AK5340 AK4318 AK4318 


[TIF BEEP | 
[AF MONI | 


HOST I/F BUS 


DSP56002FC40 
(SUB) 


GATE ARRAY 
MBCG24173-6173 


Wait control 
Wait control 


32KB ROM 32KB ROM 32KB ROM 
27C256 27C256 27C256 


Eee ee ed 
32KW ROM 


Fig. 17 Digital section block diagram 
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Figure 18 is a block diagram of the PLD (Program- 
mable Logic Device). The clock with a sampling fre- 
quency fs (45.234375kHz) is generated from the 
46.32MHz clock produced by the PLL in the TX-RX unit 
by the clock divider in the PLD. This clock is used for 
data transmission and reception between the analog- 
to-digital and digital to analog converters and gate array 
and data transmission and reception between the gate 
array, DSP, and the analog to digital and digital to ana- 
log converters. The PLD forms part of the bus control 
circuit for sharing the RAM and ROM with two DSPs 
and the circuit that accesses the ROM. 

The gate array is used as the interface between the 
analog to digital and digital to analog converters and 
the DSP. Data is received from the analog to digital 
converter, or transmitted to the digital to analog con- 
verter, and each DSP Is interrupted in the 1/fs sampling 
intervals. The gate array interfaces two DSPs for com- 
munication, and the two other DSPs control the bus for 
sharing the RAM and ROM. 

The DSP has a 24 bit fixed-decimal DSP. It operates 
with the 40MHz clock, but the external 2OMHz clock is 
given to the DSP. The DSP operates the 40MHz clock 
generated in the PLL in the IC. The clock is pro- 
grammed to be output to pin 123 (CKOUT) of the DSP. 
Transfer of commands with the microprocessor is car- 
ried out through the host interface of the DSP. 

The ROM and RAM are shared by two DSPs. When 
one of the DSPs is being accessed, the other DSP 
waits. It is carried out by the gate array and PLD. 
Three 8 bit ROMs are used to implement 24 bits. 

The analog to digital converter (IC25 : AK5340-VS) is 
an 18 bit A-% type ADC for audio equipment. There are 
two channels, R and L. The R channel is used for the 
receive signal and the L channel is used for the micro- 
phone input signal. The digital to analog converter 
(1C16 and IC27 : AK4318-VS) is a 18 bit A-X type DAC 
for audio equipment. The digital to analog converter 
has two channels like the analog to digital converter : 
IC16 uses the R channel for the beep signal and the L 
channel for the transmit signal, and IC27 uses the R 
channel for the monitor signal and the L channel for the 
decode signal. Another digital to analog converter 
(IC34 : PCM69AU) is an 18 bit DAC for audio equip- 
ment, and uses the Rch for AGC and the L channel for 
audio signals in FM. 


WTB (GATE ARRAY side) 


46.32MHz 


11.58MHz : SK2 


2.895MHz : BCK, NBCK 


45.234375kHz : 
(=Sampling freq : fs) 
LR,WCK,FS,FL,FR,LRS,LRD 


BGA 
BRA 


BUS 
CONTROL 
CIRCUITS 


WTB (DSP B side) 


CLKB (40MHz) 


ROM 
ACCESS 
CIRCUITS 


A15 
PSA 


ROMS 


Fig. 18 PLD block diagram 


@ Flow of transmit/receive signals 

Flow of transmit/receive signals is explained below, 
together with the analog and digital sections. Flow of 
receive signals is explained first. See Figure 19. 

The receive signal input from pin 3 (RIF) of CN1 is 
amplified by IC43 : NJM5532M. If a HIGH signal is in- 
put to RIF, its amplitude is limited to prevent any signal 
that exceeds the input range to the analog to digital 
converter (IC25 : AK5340-VS). The signal is passed 
through the band-pass filter and buffer amplifier, and 
its frequency is converted by the mixer (IC18: 
MC74HC4053F). The frequency of the receive signal 
is about 1/4 of sampling frequency fs. The fs/4 fre- 
quency is the most stable frequency for digital signal 
processing. The receive signal of the fs/4 frequency is 
passed through the buffer amplifier, amplified by am- 
plifier 1C21 : NJM4560M, and converted to digital data 
by the analog to digital converter (IC25). 
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This data is read into the gate array (IC3 : MBCG 
241873-61 73) in sampling intervals 1/fs. The data read 
into the gate array is fed to the DSP in 1/fs for process- 
ing. DSP A (IC1 : DSP56002FC40) carries out auto 
notching, demodulation, noise processing, and 
squelch processing, and DSP B carries out AGC and 
filter processing. 

AGC data, one of the DSP B operation results, is 
sent to the digital to analog converter (IC34: 
PCM69AU) from pin 33 of DSP B (IC2: DSP56002 
FC40) in 1/fs intervals. AGC data is converted to an 
analog current by 1C34, and converted to an analog 
voltage by the I-V converter IC35 : AD822AR, and is 
output to the RF unit as the AGC voltage. The AGC 
voltage is reversed by the reversing amplifier 1C35 : 
AD822AR, and the S-meter voltage used for packet 
communication is generated and output from the 
SMET terminal of ACC2 (J5). 


LIMITTING IC25 
AMP AK5340-VS 


“i ari elo it ar ie 


AMP 455kHz BUFF ey tate BUFF 


IC43 Q23 IC21 
NJM5532M 2SC2712(Y) pscz712KiS) NJM4560M 


AMP 


CN3-1 Mages 466kHz 
LO4 


Q12 
2SC2712(Y) 


About 11.3kHz 


pisPseoo2Fca0 psPse0o2FCA0 


GATE ARRAY 
IC3 


The digital data demodulated by two DSPs is sent to 
the gate array in 1/fs intervals. The data is sent to the 
digital to analog converter (IC27 : AK4318-VS) from pin 
68 of the gate array in 1/fs intervals and converted to 
an analog signal. The demodulate signal converted to 
an analog signal is passed through the third low-pass 
filter 1C28 : NJM2100M. This low-pass filter eliminates 
the alias components. The demodulate signal then 
enters the VCA (IC29 : M51131L). The VCA attenuates 
and outputs the demodulate signal according to the 
voltage given to pin 8 of IC29. The voltage at pin 8 is 
the voltage corresponding to the rotational angle of the 
AF VOL, and is controlled by the microprocessor in the 
control unit. The demodulate signal is passed through 
the VCA, amplified by the AF amplifier (IC33 : LA4422), 
and output to the speaker and headphone. 

Demodulation data used for packet communication 
is passed through low-pass filter C28 : NJIM2100M, 
then attenuated by the VCA IC31 :M51131L. The at- 
tenuation amount is determined by the value set on 
the menu. The signal is passed through the VCA and 
ACC2 (J5) through the buffer amplifier Q17:2SC 
2412K(S), and output to the TNC. 


1C27 


AK4318-VS  10.6kHz VCA AF AMP 
pS O SPO1 
1C28 C29. MONI 1c33 
NJM2100M | M51131L yoice LA4422 
VCA BUFF 
ANO 6 8 Acc2 
ANO 
MBCG24173-6173 1C31 Q17 
M51131L INVAMAF) 2602412K(S) 
6 JBACC2 
SMET 
\ 
v I-V CONV. 1C35 
AD822AR 
ep Ps 6 CN11-6 
Ic 1C34 1C35 
PCM69AU —AD822AR 


Fig. 19 Flow of receive signal 
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Then, flow of transmit signals is explained below. 
See Figure 20. If the mode is SSB, FM, or AM, the 
signal from the microphone is input. The signal enters 
the TX-RX unit through CN4. The signal is amplified by 
amplifier |C22 : AD822AR, and goes to the multiplexer 
(IC23 : MC74HC4052F). The multiplexer is used to 
switch between the microphone signal, the play signal 
from the DRU-3 (option), and packet signal. The signal 
passing through the multiplexer is amplified by ampli- 
fier |C24 : NJM2100M, and converted to digital data by 
the analog to digital converter (IC25 : AK5340-VS). The 
data is read into the two DSPs in the same way as for 
the receive signal. In transmit mode, DSP A carries out 
modulation, speech processing, and carrier signal gen- 
eration in CW, FSK, and FM modes, while DSP B car- 
ries out VOX processing, voice equalizing processing, 
preemphasis processing (in FM mode), and micro- 
phone amplifier AGC processing. 

The DSP does not perform modulation in FM mode. 
The DSP sends a 455kHz carrier signal from pin 1 (TIF) 
of CN1, adds subtone to the carrier signal, 
preemphasizes sounds, and limits the amplitude. 
Preemphasized audio data is sent from pin 33 of DSPA 
(1C1 : DSP56002FC40) to the digital-to-analog con- 
verter (IC34 : PCM69AU) in 1/fs intervals, and con- 
verted to an analog current. The analog current is con- 
verted to the audio signal of the analog voltage by the 
|-V converter IC36 : NJIM4560M. |IC36 also serves as 


MULTIPLEXER 
DIFF. AMP 1C23 


CN4-1 6 
mic 2 


1C22 
AD822AR 


AMP  AK5340-VS 


i A/D 


1C24 
NJM2100M 


DRU-3 S 
y-COM DRM 
CONTROL =) 
DRO 
: GATE ARRAY 
J5 ACC2 (Option) IC3 
PKD O MBCG24173-6173 
J5ACC2 4 
PKS AMP 
ZN 
CN3-1 2 About 466kHz / \; 
Lo4 
Q12 
2SC2712(Y) 


DSP B 


BePeeonFOAe DsPseoo2rC40 


MC74HC4052F 1C25 IC16 
BES Ie NS 49.1kHz MCTAHIC A089 BUFF 


ap 2 
Ormp 


the third low-pass filter that eliminates the alias com- 
ponents of the audio signal. The analog audio data sig- 
nal is output from pin 3 (FMD) of CN3 to the PLL sec- 
tion. 

The data modulated by the two DSPs (including FM 
carrier data) is sent to the gate array in the process as 
the demodulated signal. The signal is sent from pin 60 
of the gate array to the digital to analog converter (IC16 
: AK4318-VS) in 1/fs intervals, and converted to an ana- 
log signal. The frequency of this signal is fs/4. The 
analog modulated signal is passed through the third 
low-pass filter 1C17 : NJM2100M to eliminate alias 
components. The signal is converted to the 455kHz IF 
signal by the mixer (IC18 : MC74HC4053F) and two 
ceramic filters (CF2 and CF3), and output from pin 1 
(TIF) of CN1. 

Monitor data, one of the DSP operation results, is 
sent to the gate array in the same process as the de- 
modulate signal. Like the demodulate signal, the sig- 
nal is sent from pin 68 of the gate array to the digital to 
analog converter (IC27 : AK4318-VS), and converted to 
an analog signal. The analog sidetone signal is passed 
through the third low-pass filter |C30 : NJM2100M and 
attenuated by VCA (IC31 :M51131L). The attenuation 
is determined by the rotational angle of MONI VOL. 
The flow of the signal after passing through the VCA is 
the same as for the demodulate signal. 


455kHz BUFF = 455kHz BUFF 


> 


Q13 Q15 


1C17 


NJM2100M 2SC2412K(S) pea 2SC2412K(S) 
About 11.3kHz 
5.3kHz VCA AF AMP 
MONI 
O SPO1 
AF 
IC31 BEEP 1C33 
M51131L_ = yoice LA4422 


I-V CONV. & 
LPF 7.0925kHz 


IC36 


PCMBSAU NJM4560M 


Fig. 20 Flow of transmit signal 
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@ Sidetone signal flow 

When the electronic keyer is pressed, the sidetone 
is output. The sidetone is processed by DSP A. 
Sidetone data, a DSP A operation result, is output to 
the speaker or headphone in the same process as the 
monitor data. See Figure 21. 


@ FSK tone signal flow 


The flow of the FSK tone signal is the same as that 
of the sidetone. See Figure 21. 


VCA AF AMP 


O SPO1 


\C27 IC30 1C31 
AK4318-VS NJM2100M M51131L 


N 
a 


1C33 
LA4422 


SIDE TONE 
FSK TONE DATA 


GATE ARRAY 


IC3 
MBCG24173-6173 


DSP A 
IC1 
DSP56002FC40 


Fig. 21 Sidetone and FSK tone signal flow 


@ Beep signal flow 

When pin 6 (BEEP) of CN7 goes HIGH, DSP A sends 
beep data to the gate array in the same process as the 
demodulate signal. Like modulation data, the signal is 
sent from pin 60 of the gate array to the digital to ana- 
log converter (IC16 : AK4318-VS) in 1/fs intervals, and 
converted to an analog signal. The analog beep signal 
is passed through the primary low-pass filter IC19 : 
NJM4560M, and attenuated by VCA (IC29 : M51131L). 
The attenuation is determined by the value set on the 
menu. The flow of the signal after passing through the 
VCA is the same as for the demodulate signal. 


About 1kHz 


O SPO1 


IC16 IC19 1C29 
AK4318-VS NJM4560M M51131L 


a 


1C33 
LA4422 


BEEP DATA 


GATE ARRAY 
IC3 
MBCG24173-6173 


DSP B 
IC2 
DSP56002FC40 


Fig. 22 Beep signal flow 


@ DRU-3 recording and playback 

The DRU-3 is controlled by the microprocessor in 
the control unit. During the DRU-3 recording, the MIC 
signal amplified by the differential amplifier (IC22 : 
AD822AR) is input to the DRU-3, and recorded. During 
DRU-3 playback, the playback signal is input to the ana- 
log-to-digital converter by switching the multiplexer 
(IC23 : MC74HC4052F). When the DSP receives a 
command “VOX ON and DRU playback” from the mi- 
crocomputer, pin 38 of DSP B (IC2 : DSP56002FC40) 
goes HIGH and the SS line goes LOW. When the SS 
line goes LOW, the microprocessor sets the trans- 
ceiver to transmit mode. This operation does not occur 
at the playback sound level of the DRU-3. Even if no 
sound is recorded, the transceiver enters the transmit 
mode when a DRU playback command arrives while 
VOX is ON. See Figure 20. 


@ VS-2 audio signal flow 

The audio signal output from the VS-2 is not pro- 
cessed by the DSP. The signal is amplified by the AF 
amplifier, and output to the speaker or headphone. 
The VS-2 is controlled by the microprocessor. See Fig- 
ure 23. 


AF AMP. 


O SPO1 


1C33 
LA4422 


Fig. 23 VS-2 audio signal flow 
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@ Commands and data transferred to or from the 

microprocessor 

To understand the DSP processing, the commands 
sent from the microcomputer to the DSP, and data 
sent from the DSP to the microcomputer are described 
below. 

For details of error status, see the error list (Table 
10). 


1) Microprocessor — DSP 
¢ Transmit mode 
e Transmit filter 
¢ CW rise (fall) time 
e FSK shift width 
e Squelch level 
¢ Applicable filter follow speed 
e SPAC interrelation time 
¢ Check mode operation setting 
¢ VOX delay time 
e AGC release time 
e TX AGC release time 
¢ AGC correction 
e TX equalizing 
e FM modulation 
e Processor compression level (LOW) 
e Processor compression level (MID) 
e Processor compression level (HIGH) 
e¢ RX AF AGC gain (AM/FM) 
e RX AF AGC gain release time (AM/FM) 
e¢ TX AGC gain (packet input) 
e Receive mode 
e Receive filter 
¢ CW pitch frequency 
e FM subtone frequency 
¢ Noise/interference elimination mode setting 
e Auto notch follow speed 
¢ Operation flag 1 
e VOX gain 
e RF gain (AGC) 
e TX AGC gain 
¢ AM modulation 
¢ Carrier level 
¢ Operation flag 2 


2) DSP — Microprocessor 
e S-meter data 
¢ Compression level data 
e Squelch status 
¢ Microphone level data 
e Error status 
e Check mode status 


TX-RX unit is not connected. 


OOS 
06 
exe 


Main DSP SSI exceptional reception 
Main DSP SCI reception 
Main DSP SCI exceptional reception 


Main DSP SCI transmission 


Main DSP SCI line idle detection 
Main DSP NMI 
Main DSP invalid command detection 


ae 
OC Command cannot be transferred from the main DSP 
bats] Greco i all 
11 RAM check error 2 
21 Sub DSP stack error 
23 
24 
5 


Sub DSP software interrupt 
Sub DSP SSI! reception 


Sub DSP SSI exceptional reception 


2 

Sub DSP SCI transmission 

Sub DSP SCI line idle detection 
Sub DSP NMI 

Reserved 

Reserved 


n 


ub DSP invalid command detection 
Reserved 


Main DSP timeover error 
Sub DSP timeover error 
PLL unlock (TX-RX unit) 


PLL unlock (RF unit PLL section) 


Table 10 Error list 
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@ New function circuit 

The TS-870S noise processing, auto notch, line en- 
hancer, SPAC, and beat cancel functions are character- 
istics of the DSP digital signal processing. These func- 
tions and other features are described below. 


1) Auto notch 

The auto notch corresponds to the IF filter used in 
the previous models. It is an adaptive filter, and em- 
phasizes weak signals by tracking interfering signals 
automatically in the AGC loop (the reception gain in- 
creases). The notch filter has very good damping and 
frequency characteristics in the receiving bandwidth. 


2) Beat cancel 

The “beat cancel” corresponds to the AF filter used 
in the previous models. It also is an adaptive filter, and 
finds and removes beat components from the received 
signal. Unlike the notch filter, this filter removes mul- 
tiple beats, but it does not emphasize weak signals 
even If the beat is canceled. 


3) Noise reduction 

The TS-870S uses a line enhancer or SPAC to re- 
duce noise. One of these two functions should be as- 
signed to the N.R, key on the front panel. 

The line enhancer is an adaptive filter which does 
not attenuate the target signal, but attenuates only 
noise. If the conditions are not very bad, the S/N ratio 
can be improved greatly. 

Select SPAC to improve the S/N ratio effectively. 
SPAC stands for “Speech Processing System by use 
of Auto Correlation function.” It takes the periodical 
signal (target reception signal) and suppresses noise 
using the Auto Correlation function. Since SPAC takes 
reception signals with a certain time width, the signals 
become discontinuous and cause noise. 

Since the auto notch, beat cancel, and line enhancer 
are adaptive filters, their characteristics change accord- 
ing to the input signal. If the automatic tracking is set 
to OFF on the menu when the filter effect is good un- 
der good signal conditions, the effect does not change 
even if the conditions turn bad. 


4) VOX 

DSP processes the correlation between the re- 
ceived signal and signal from the microphone, and car- 
ries Out the conventional anti-VOX processing. There- 
fore, TS-870S does not have anti-VOX. 


5) SSB modulation/demodulation 

TS-870S uses the PSN modulation/demodulation 
used for TS-950 and subsequent models. With the in- 
crease in the DSP operation precision, the side-band 
suppression has been improved in a very wide band- 
width from 25Hz to 6kHz (80dB or more for modulation 
and 90dB for demodulation). The PSN method does 
not eliminate all group-delay distortion because the Hil- 
bert converter uses an IIR filter. The TS-870S uses a 
linear phase shifter with a Hilbert converter containing 
an FIR filter. As the FIR filter can keep group delay 
constant, it does not cause group-delay distortion. 
However, as the group-delay itself increases, if the lin- 
ear phase shifter is set to ON via the menu, a signal is 
transmitted several ms after a voice enters the micro- 
phone. 


@ Analog section and other circuits 

The analog section and other circuits were de- 
scribed in the flow of transmission and reception sig- 
nals. This section describes the circuits that were not 
explained in the flow of transmission and reception sig- 
nals. 


1) Reference voltage circuit 

Since TS-870S does not have a negative power sup- 
ply, a 2.5V reference voltage, which is half the power 
supply voltage, is supplied to the OP amplifier to pro- 
cess analog signals linearly. Fig. 24 shows this circuit. 
2.5V are produced by dividing the power supply volt- 
age by R129 and R132. This voltage is provided to the 
circuitry through buffer amplifier 1C19 or IC20. 


BUFF 
IC19 : NJM4560M 


BUFF 


IC20 : NJM4560M 


REF2 


Fig. 24 Reference voltage circuit 
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2) Pop mute circuit 

The mute circuit shown in Fig. 25 reduces the pop 
sound when the power is switched ON and OFF. If 
CN7 pin 16 AMUT is LOW, the mute circuit consisting 
of |C44 : TC7SO4F and Q22 : DTC124EK mutes the AF 
amplifier (IC33 : LA4422) and suppresses the pop 
sound when the power is turned ON. A microproces- 
sor controls AMUT and cancels muting at an appropri- 
ate time. 

When the power is turned OFF, muting is also con- 
trolled by AMUT, but is done only if the power switch 
ON TS-870S is pressed. The circuit comprising Q25 : 
DTA143EK, Q26 : DTC124XK, and Q27 : DTC143EK 
suppresses the pop sound when the external power 
supply switch is turned OFF. When this switch is 
turned OFF, the voltage of the AF amplifier power sup- 
ply 14A decreases. When the 14A voltage falls, O25 
becomes active (ON), and then Q26 becomes active 
(the collector goes LOW to mute the AF amplifier and 
suppress the pop sound. O27 prevents muting when 
the voltage of the AF amplifier power supply 14A falls 
during transmission. 


AF AMP 


14A 1C33 : LA4422 


INV. AMP INV. AMP 
IC44 Q22 
TC7S04F DTC124EK 


Q25 
DTA143EK sf 


Q26 
DTA124XK 


Q27 
DTC143EK 


The TS-870S uses AF amplifier 1C33: LA4422 pin 4 (DC) as the 
mute pin. 


Fig. 25 Pop mute circuit 


@ Transmit/receive frequency characteristics 
correction circuit 

The transmission sound quality has a flat frequency 
characteristic due to DSP modulation. However, the 
low-frequency range is also flat to the cut-off fre- 
quency, so the model has less clarity compared to the 
conventional transceivers. A correction circuit is pro- 
vided to suppress the low-frequency range. It consists 
of R141, R155, and C145 in the TX-RX unit, and it is 
—2dB at 300Hz for 1kHz. 

To return to the flat frequency characteristic, re- 
move C145 and replace R155 with a 1.8kQ resistor. 
(See Figure 26.) 

The receive frequency is also flat, as well as the hi-fi 
sound quality when the filter is widened. When the 
receive frequency is flat, the volume of the low-fre- 
quency range becomes insufficient, so a correction cir- 
cuit that slightly emphasizes the low-frequency range 
is provided. It consists of R204, R205, R208, and C208 
in the TX-RX unit, and it is +2dB at 1kHz for 3kHz. 

To return to the flat frequency characteristic, re- 
move R205. (See Figure 26.) 


Transmit side 


C135 R1 
10 16V ss 
IC23-3 O— 1C24-2 
R141 
3.9K 
C145 0.1 
Receive side 
C197 C355 
10 16V pra 10 16V 


Fig. 26 Transmit/receive frequency 
characteristics correction circuit 


DESCRIPTION OF COMPONENTS 


RF UNIT (X44-3210-00) (A/9) : RF 


Use/Function 


Switching 
Switching 
Switching 


Operation/Condition 


TS-870S 


On when exit RX on. 
On when TX. 


Off when ATT1 or ATT2 on. 


TX RF amplifier 
}Q6 | Switching 


Switching 


Drive output (TX frequency) 


DATT on 


1/2 : 30kHz~490kHz 2/2 : 490kHz~1.62MHz 


Switching 


1/2: 1.62MHz~2.49MHz 2/2 : 2.49MHz~3.99MHz 


Switching 1/2 : 3.99MHz~6.99MHz 2/2 : 7.30MHz~10.49MHz 
Q10 Switching 1/2 : 6.99MHz~7.30MHz 2/2 : 13.99MHz~14.49MHz 
Q11 Switching 1/2 : 20.99MHz~21.49MHz 2/2 : 21.49MHz~30.00MHz 
Q12 Switching 1/2 : 14.49MHz~20.99MHz 2/2 : 10.49MHz~13.99MHz 
Q13 RF amplifier 21.49MHz~30.00MHz 
RF amplifier 30kHz~21.49MHz 
Q16 Amplifier LO1 : 73.08MHz~103.05MHz 
Q17~20 Mixer fLo1 — fRF = 73.05MHz 
Q21 Ripple filter 14S 
Q22 Amplifier 73.05MHz 
Q23 Mixer 73.05MHz — 64.22MHz = 8.83MHz 
Q24 Amplifier/AGC 73.05MHz 
Mixer 173.05MHz ~64.20MHe = 6 83MHz 
Amplifier 8.83MHz 
Amplifier/AGC 8.83MHz 
Q32 AGC NB (Noise blanker) 
033 = 8.83MHz 
Mixer 73.05MHz — TX f 


Mixer 


8.83MHz > 73.05MHz 


Q39 Amplifier 
Q42 Switching 


Wile 


RF blanking 
ALC 


On when AM mode. 


Q43, 44 DC amplifier 
O45, 46 Switching 
Q47 DC amplifier 


Switching 


ALC 
On when AM transmission mode. 


Q49 Switching 
Q50 ‘ DC amplifier ALC amplifier 


Serial/Parallel conversion BPF selection 
Serial/Parallel conversion 


Pulse generate when AM transmission mode. 
Q52 DC amplifier ALC amplifier 
Q54 Switching Off when NB. 
Q55 Switching Make relay for linear. 
Q56 Switching | On when TX. 
O577,59 Switching coal TXB generate 
Q58, 60 Switching RXB generate 
Qa61 —_| Switching On when AIP off (0~21.49MHz). 
O62 Switching On when AIP off (21.49~30MHz). 
Q63 Switching On when AIP off. 
Q64 Switching On when AIP on. 
1Q65 —_—_—|_ Switching 12V when RX. 
eS Switching On when RX. & 
Switching CKY 


ncaa OP a ALC meter 
ee Toba 8 ch 
co eee ane VSF, VSR, ALC and Processor. ; 
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Ref. No. 


Use/Function 


DESCRIPTION OF COMPONENTS 


Operation/Condition 


IC9 


Comparator 
AVR 


NB pulse 
8V > 5V 


Relay surge absorption 


D1~3 
D4~7 


D8 


Large input protection 


RF switch 


D10 


RF switch 


On when RX. 
On when TX. 


D11~33, 35 


RF switch 


BPF switch 


D36, 37 


RF switch 


D38, 39 


RF switch 


D40, 41 


RF switch 


D42 


RF switch 


D43 


RF switch 


D46 


On when AIP on. 
ON when 21.49MHz or more RF amplifier selection. 
On when 21.50MHz or less RF amplifier selection. 


LO2 (64.22MHz) switch 


RF switch 


Noise detection 


D47 


RF switch 


TGC voltage control 


D49 
D50 


RF switch 
Zener diode 


D51 


LED 


D52 


Gain control 
-6.2V stability 
Voltage generate 


Zener diode 


D53 


12V (ALC voltage for linear) 


Switch 


Pulse generate 


D54 


Reverse current prevention 


D55 


Zener diode 


3V (Voltage shift) 


D56 


Switch 


D57 


ALC 


LED 


CKY 


D58 


Relay surge absorption 


D59 


Reverse current prevention 
ihn! 


RBK 


D60 


RF switch 


On when 29MHz. 


D61 


RF switch 


On when AIP on. 


D62 


RF switch 


On when RX. 


D63, 


RF switch 


8.83MHz filter changeover (15kHz). 


D65, 


RF switch 


8.83MHz filter changeover (3kHz). 


D67 


RF switch 


8.83MHz filter changeover (6kHz). 


D68 


RF switch 


On when TX. 


D69 


RF switch 


D70 


Zener diode 


D71 


Zener diode 


D72 


Switch 


8.83MHz filter changeover (6kHz). 
6.2V (Voltage shift) 
4.7\V (Voltage stability) 


RF UNIT (X44-3210-00) (B/9) : PLL 


Use/Function 


Buffer 


Operation/Condition 


D/A buffer 


Amplifier 


Mixer IC506 input buffer 


Q504, 505 


Buffer 
Switching 


Buffer 


20MHz (fstp) 
5.46~4.46MHz 


D/A buffer 
Chopper 
Output for chopper 


Amplifier 


Q508 


Buffer 


LO3 (8.375MHz) 
For LO3 output 


Buffer 


Q512 


Buffer 
Amplifier 


D/A buffer 


For LO4 output 


Q513 


Tripled circuit 


Q514, 515 


Buffer 


REF 20MHz 
fspt x 3 = 6OMHz 


Q516 


VCO A changeover 


VCO B changeover 


Reference oscillator 20MHz 


TS-8708 


DESCRIPTION OF COMPONENTS 


Operation/Condition - 


73.08~80.54MHz 
80.54~87.54MHz 
87.54~94.54MHz 
94.54~103.05MHz 
VCO A~VCO D output (73.08~103.05MHz) 
73.08~103.05MHz 
For LO1 output 
Comparison 1MHz 


Active LPF 
Amplifier 
[0532 ‘| Amplifier 


PLL IC 1C507 input (18~48MHz) 


LO2A output (64.22MHz) 

PLL unlock signal output ("H" : Unlock) 
Comparison 20kHz (5kHz in FM mode) 
FM modulation input on/off 

For LO2A outrput 


Reference frequency 20MHz oscillation. 
DDS 1.46~0.46MHz for LO1 
1501 DDS 1.625MHz for LO3 
Divider 20MHz x (1/5) = 4MHz 
Mixer 1.46~0.46MHz — 5.46~4.46MHz 


IC506 Mixer 5.46~4.46MHz > 54.54~55.54MHz 


IC507 Palate ~ 2~5 : Frequency division ratio input 6: 18~48MHz input 
9 : Lock voltage output 11: Unlock output (Unlock : "L") 15 : 2OMHz input 
IC508 Mixer 73.05~103.05 + 54.54~55.54 = 18~48MHz 
IC509 Bee 2~5 : Frequency division ratio input 6 : 64.22MHz input 
ea Se aa 9 : Lock voltage output 11: Unlock output (Unlock : "L’) 15 : 2OMHz input 


IC510 13.8V > +9V 
Kean 13.8V — +9V low drop-out 


D500 Vari-cap diode VCOrA 
Switching VCO A output 
Vari-cap diode VCO B 


D504 Vari-cap diode VGO)€ 
D505 VCO C output . 


D506 Vari-cap diode ICO!) 


D507 Switching VCO D output 
D508 Unlock signal detection 


Switching 
Active LPF 
Switching 


FINAL UNIT (X45-351X-XX) (A/5) : FINAL 0-00 : K,P,M,M2,X 2-71 : E,E2,E3,E9 
Ref. No. Use/Function 
Drive amplifier 


D503 Temperature compensation 
D504 Reverse power connection protection 


Operation/Condition 
Wide-band amplification of HF band 

Push-pull wide-band amplification of HF band a 
Temperature compensation of drive 

Push-pull wide-band amplification of HF band 


Temperature compensation of final 


Temperature sensing of pre-drive 


Temperature.sensing of drive 


Temperature sensing of final 
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DESCRIPTION OF COMPONENTS 


FINAL UNIT (X45-351X-XX) (B/5) : FILTER 


Use/Function Operation/Condition 


Relay driver 


Switch Antenna tuner through tune 
Relay driver 


Band data decoder 
High-frequency rectification Reflected wave rectification 
High-frequency rectification Forward wave rectification 
Voltage stabilization 5.1V 
Relay surge absorption 1.6~2.0MHz LPF relay 
Relay surge absorption 2.0~4.0MHz LPF relay 

| Relay surge absorption 4.0~7.5MHz LPF relay 
Relay surge absorption 7.5~10.5MHz LPF relay 
_| Relay surge absorption 10.5~14.5MHz LPF relay 
Relay surge absorption 14.5~21.5MHz LPF relay 


Relay surge absorption 21.5~30.0MHz LPF relay 
Switching 


FINAL UNIT (X45-351X-XX) (C/5) : CONNECTION 


Ref. No. Use/Function Operation/Condition 
Q401~403 | DC/DC -~6V 
Q404 Ripple filter 14S > 14V 
Q405 [ioe filter, AVR 
O460, 461 at Mixer 
0470, 471 Mixer 


Q472, 475 Amplifier 
IC402 5V AVR 


Rectification 
D451~456 
D457 


FINAL UNIT (X45-351X-XX) (D/5): AVR 
Ref. No. 
Q601 | Switch 
Q701 Switch 


8V — 5V (For PLL) 


Current stabilization 


oV 


Reverse current prevention 
RF switch 
Reverse current prevention 


BPF switch 


Use/Function 


Operation/Condition 
14S supply when power switch on. 
On when fan operation 


Q702, 703 Switch Fan motor drive 

1C601 8V AVR 13.8V — 8V (Analog 8V : 8A) 
IC602 7 PSVAVR 13.8V — 8V (Digital 8V : 8D) 
IC701 Comparator Fan control 


Relay surge absorption 


Reverse current prevention 


Surge absorption 


FINAL UNIT (X45-351X-XX) (E/5) : RELAY 
Use/Funetion 


Lightning surge protection 


Lightning surge protection 
Relay surge absorption Antenna changeover relay 
Relay surge absorption TX/RX changeover relay 


DESCRIPTION OF COMPONENTS 


AT UNIT (X53-3340-02) 


DFF 


Analog switch 


Kee} Analog switch 


Motor drive 


Use/Function 
Switching On when APRE is “H". 


Operation/Condition 


TS-8705 


Phase difference detection 


For control changeover motor 1 


APRE 


| 


For control changeover motor 2 


For motor 1 


Motor drive 


Amplification difference detection 


For motor 2 


AVR — [sv 
D1 Detector Current component amplification detection 
Detector Voltage component amplification detection 7 
D3~8 Switching Clipper 
D10 Switching Spike absorption 


D101~103 Switching 


D105~108 Switching 


D109, 110 Switching 


Spike absorption 


Spike absorption 
Band data 
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DESCRIPTION OF COMPONENTS 


CONTROL UNIT (X53-356X-XX) (A/4) : CONTROL 
0-11:K,P 0-21:M___(0-22:M2_—si0-71:X_—s2-71:E 2-72: E2—s 2-73: E3_—-2-74:: EO 


Use/Function Operation/Condition 
Voltage drop changeover 


Multiplexer changeover 


EEPROM write control changeover 
Q6~11 Switching AT control (PR11, PR12, PR21, PR22, APRE, SPED) 
OKs Switching AT-300 control and input (TS, TT) 


AT-300 control and output (TS, TT) 
(C24 conteol (CHT, 2, 3.4 


OWee Switching 
Q3, 4 Switching 
Q5 Switching 


21,23 | Switching 
Switching VBSY signal 
Switching KEY signal 

029 Switching 

Q30 Switching Filter changeover (3kHz) 

Q31 Switching Filter changeover (15kHz) 

Q33 Switching BLNK signal 

ICi2 Regulator 5V output 

IC3 Regulator 8V output 

IC4 EEPROM Adjustment data saving 

IC5 Reset, Power supply changeover System reset and Back-up power supply changeover 

IC6 CPU 8 bit microcomputer (Main) 

IGyat0 Inverter Reverse data 


A/D data changeover 
RD/WR signal output 

64K-byte 

IC14 AND gate Chip select combination for RAM and ROM 


[C15 Bidirectional buffer Data bus input/output changeover 
GIG 22523 


Extended |/O 8 bit x 4, 4 bit x 1 
1C17, 18 Decoder Converts the address signal into a chip select signal for each IC. 
Cus Latch Chip select signal latch 
IC20, 21 Encoder gate array Encoder pulse count — 
C24 CPU 8 bit microcomputer (Electronic keyer) 
IC25, 26 Schmitt trigger Encoder chattering absorption 
C27, Level shift RS-232 level shift 
C28 OP amplifier Buffer 
IC29 OR gate CKY signal and BPC signal combination 


D1~3 Protection diode Power supply 

D4 Voltage detector Voltage drop detection (About 10V) 
D5 Protection diode Reverse current prevention 

D6 Protection diode KEYS line 

D7 Protection diode DASH line 

D8 Protection diode DOT line 

D9 Protection diode MD line 

D10 Protection diode MU line 

D11 Protection diode KEY line 


Protection diode 


SS line 
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TS-8705 
DESCRIPTION OF COMPONENTS 


) CONTROL UNIT (x53-356X-XX) (B/4) : SW 


Ref. No. Use/Function Operation/Condition 
Q501, 502 LED switch 


1C501~504 Serial/Parallel Data conversion for tact switch and LED 
D501, 502 
D510~519 


Use/Function Operation/Condition 
Switch Change SS line to low when VOX active. 
Amplifier 64.22MHz 
Amplifier REF 20MHz 
Switch On/Off when squelch open/close (For packet). 
Active LPF 
; Active LPF PLL loop filter 
VCO 46.32MHz oscillation circuit 
VCO Output buffer 
Amplifier LO4 466kHz 
Buffer TX IF 455kHz 
Amplifier TX IF 455kHz 
Buffer Receive signal for DSP processing (11.3kHz) 
Buffer ACC2 audio output 
Switch Mute signal (Power on/off) 
Buffer RX IF 455kHz 
: Pulse generator AF mute 
_| Switch Mute signal 
| Switch Mute signal absorption (Mute inhibit when TX) 
DSPA Main DSP 
DSP B Sub DSP 
Gate array For interface 
__| DSP ROM Low (DO~D7) 32KB 
DSP ROM Mid (D8~D15) 32KB 
__| DSP ROM High (D16~D23) 32KB 
i DSP RAM 8K ward 
PLD Timing generator 
PLEIG 46.32MHz clock generation 
DAC Rch : BEEP signal (About 1kHz) Lch : Transmission signal (11.3kHz) 
Active filter TX (fe = 49.1kHz) 3rd LPF 
Mixer RX : 455kHz > 11.3kHz TX : 11.3kHz > 455kHz 
Voltage follower, Active LPF } Reference voltage buffer, BEEP LPF (fc = 1.9kHz) 
Voltage follower Reference voltage buffer 
LPF, Buffer RX IF 11.3kHz 
Amplifier Microphone amplifier, unbalanced/balanced modulation 
Multiplexer MIC, DATA, DRU-3 changeover 
LPF, Buffer TX microphone amplifier, unbalanced/balanced modulation 
ADC Rch : Reception signal Lch : Microphone input signal 
DAC VCA control 
DAC Reh: Monitor signal — Lch : De-modulation signal” 
IC28 Active LPF De-modulation signal (fe = 10.6kHz) 
j IC29 VCA (Electronic volume) De-modulation signal, BEEP 


IC30 Active LPF Monitor signal (fc = 5.3kHz) 


IC31 VCA (Electronic volume) Packet AF, monitor 
} IC33 AF amplifier Audio amplifier 
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1S-6/US 
DESCRIPTION OF COMPONENTS 


[Ret No. [| _Use/Funetion =i Operation/Condition 
Rch | AGC signal__Loh FM modulation signa 


IC35 
C37 


IC38 
iC40 AVR 


IC43 Clipper amplifier 
IC44 Inverter 


|-V converter, Inverter 
|-V converter, Active LPF 


AGC and S-meter voltage 

FM modulation signal (fc = 7.2kHz) 
13.8V — Analog 5V 
Digital 8V — Digital 5V 
13.8V — 5V for PLL 
13.8V > 8V for PLL 
VCA control < 
RX IF 455kHz 

Mute (Power on/off) 


Reverse current prevention 
VCO bari-cap diode for DSP 
Reverse current prevention 


64.32MHz oscillation 
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TS-8705 
, SEMICONDUCTOR DATA 


PLL : MB86001PF (RF Unit IC507, 509, TX-RX Unit IC15) 


@ Terminal connection diagram 


® Terminal functions 
Pin code 


Function 


1 Vob — | Power supply pin. 
2 Clock | Shift register clock input pin. Serial data is taken in at the rising edge of the clock signal. 
The input section contains a Schmitt trigger circuit. 
Data | Serial data input pin for setting the divide ratio of each divider. The input section contains a Schmitt trigger circuit. 
LE | Shift register load enable signal input pin. When LE is high, the divider ratio data is transferred to the latch specified 


by the control bit. This data is used as the divide ratio of each divider. 
The input section contains a Schmitt trigger circuit. 


5 S | Switch pin for selecting the latch for setting the divide ratio of each divider. When the S pin is low, latch V1 is 
selected. When the S pin is high, latch V2 is selected. The divide ratio data is then sent to the divider. 

6 fin | Divider input pin. The input section contains a bias circuit and an amplifier. 
Connect the voltage control oscillator (such as a VCO) by AC-coupling. 

7 Vss | = | Ground pin. 

8 Dol O | Phase comparator output pin (charge pump). The Do1 output level can be reversed by FC. 


The reference divider output fr and divider output fv are related as follows. On when CNTL is low. 
fr > fv : High level (FC : Low), Low level (FC : High), fr = fv : High impedance, 
fr < fv : Low level (FC : Low), High level (FC : High) 


9 Do2 O | Phase comparator output pin (charge pump). The relationships between the reference divider output fr and divider 
== output fv are the same as for Do1. On when CNTL is high. 

10 CNTL | Pin that controls charge pump outputs Do1 and Do2. The relationships between CNTL, Doi and Do2 are as follows. 
When CNTL is low, Dol : Output, Do2 : High impedance. When CNTL is high, Do1 : High impedance, Do2 : Output. 

11 LD O | Phase comparator output pin. When PLL is locked, LD is high. When PLL is unlocked, LD is low. 

12 fv O | Divider division output monitor pin. A signal is output from the pin in monitor mode. 
Normally, this pin has high impedance. Z 

EC | Phase comparator input switch pin. 
14 fr O | Reference divider division output monitor pin. A signal is output from this pin in monitor mode. 


Normally, this pin has high impedance. 


15 RIN | Reference divider input pin. The input section contains a bias circuit and an amplifier. 
Connect the reference oscillator (such as TCXO) by AC-coupling. 
Ground pin. 
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SEMICONDUCTOR DATA 


Bidirectional buffer : TC74VHC245F (COntrol Unit IC15) 
@ Logic diagram 


@ Terminal connection diagram 


@ Truth table 
Output 
G |DIR| Abus | B bus 


X: Don't Care Z: High impedance 


TS-870S 
SEMICONDUCTOR DATA 


) — DC/AC Converter : AK4318-VS (TX-RX Unit IC16, 27) 


@ Terminal connection diagram @ Block diagram 
+ ae DIFO DIFi DVDD DVSS AVDD AvSSs 
O—O O—O 
VREF NC 
NC AOUTL+ eisaye Serial Input 
Y Interface Y VREF 
AVDD AOUTL- 
AVSS AOUTR+ 
TST AOUTR- AQUTL+ 
ZMUTE DZF YT SOU mE 
DIFO CKS 
AOUTR+ 
DIF1 DEM1 
AOUTR- 
DVSs DEMO 
; DVDD SMUTE 


LRCK xTO Clock OSC/Divider 


O O O 


SDATA PD DEMO DEM1 XTi XTO CKS 


Function 


Reference voltage output pin (AVDD) - 3.75V. The 10uF electrolytic capacitor and 0.1,1F ceramic capacitor 
are connected between VREF and AVDD. 


Eas me | - | Analog power supply pin (+5). 
ia AVSS = Analog ground pin. 
eee Test pin (pull down). Must be open or low. 


ZMUTE Zero mute pin (pull down). High : Detects zero and mutes output. 
er 9 DIFO, DIF1 | Input format pin. Supports four modes. 
10 DVSS — | Digital ground pin. 
) ia DVDD Digital power supply pin (+5V). 


12 LRCK L/R clock pin. Determines the input serial data channel. 

13 BICK Serial bit clock pin. The clock latches serial data. 

14 SDATA Serial data input pin. Number two's complement MSB first. 

£5 PD Reset pin. When this pin goes low, the filter and modulator are reset. 
Make this pin low to reset the filter and modulator when the power Is turned on. 

| i input pin. Connect a crystal oscillator between XTI and XTO or input the external CMOS clock to XTI. 
The clock frequency can be selected with the CKS pin. 

Crystal oscillator output pin. If the crystal oscillator is used, connect it between the XTO and XTI pins. 

If the external clock is used, open this pin. 

Soft mute pin (pull down). High : Soft mute, Low : Cancel 

De-emphasis mode pin. Supports three frequencies. 

Clock select pin. Low : CLK 256 fd, High : CLK 384 fs 

Zero input detection pin. High when the data input to the SDATA pin for both-channels becomes zero 8192 
times consecutively. 


AOQUTR- Right-channel analog negative output pin. 
) AOUTR+ Right-channel analog positive output pin. 

AOUTL- Left-channel analog negative output pin. 
: Left-channel analog positive output pin. 


55 


L5-6/U5 


56 


SEMICONDUCTOR DATA 


AC/DC Converter : AK5340-VS (TX-RX Unit IC25) 


@ Terminal connection diagram @ Block diagram 
AINL+ AINRE TST1 TST2 TST3 TST4 Bes ve RSYNG 
VREFIN VREF | i. 
VREF © Serial Output 
eh NE Interface : 0 SDATA 
AGND VDB+ | 43 
NC NC © CMODE 
| 
NC TST4 
a Meaty © SMODE 
SEL18 CLK 
PD DGND 
TST2 VCP+ 
CMODE FSYNC 
SMODE SDATA 
UR SCLK GC 


AINL+ 
AINL- 


O 
VREFIN VA+ AGND SEL18 PD VDB+ VDP+ DGND 


Function 


Left-channel analog non-inverted input pin. 
Left-channel analog inverted input pin. 


VREFIN 


Reference voltage input pin. Normally connect to the VREF pin. 
The input range is 1.6 times the difference between VA+ and the voltage input to this pin. 


VA+ 


AGND 


Analog section analog power supply pin (+5V). 
Analog section analog ground pin. 


Test pin. Open or connect to DGND. 

Output data length select pin (with pull down resistor). Low : 16 bits, High : 18 bits 

Power down pin. High : Power down mode. Offset calibration starts at a falling edge. 

When the power is turned on or the clock frequency is changed, calibration must be carried out. 
— | Test pin. Open or connect to DGND. 


Ea Master clock select pin. Low : CLK 256 fs (12.288MHz @fs : 48kHz), High : CLK 384 fs (18.432MHz @fs : 48kHz) 
| Interface clock select pin. Set the input/output of each of the L/R, SCLK, and FSYNC clock pins. 
Low : Save mode (all input pins), High : Master mode (all output pins) 


I/O | Input channel select pin. Slave mode : The fs clock is input. Lch MSB data is output at a rising edge and 
Rch MSB data is output at a falling edge of the clock signal. Master mode : The fs clock is output. 
SDATA is output one clock after the L/R edge. High when the power is down (PD : High). 


1/0 | Serial data clock pin. One bit of data is output at a falling edge of the clock. Slave mode : Normally a 32 to 64 


fs clock is input. Master mode : A 64 fs clock is output. Low when the power is down (PD : High). 
O | Serial data output pin. Data is number two's complement and the MSB is output first. 
Goes low after 16/18 bits are output. Low when the power is down (PD : High). 


TO Frame synchronization clock pin. Slave mode : SDATA output is enabled when the pin is high. 


Master mode : The 2 fs clock is output. High when 16-bit data is output. The two low-order bits are low 
when 18-bit output is selected. Low when the power is down (PD : High). 


CLK 


VDP+ — | Digital section power supply pin (+5V). 
DGND — | Digital section ground pin. 


Master clock input pin. When CMODE is high, CLK : 384 fs. When CMODE is low, CLK : 256 fs. 


TST3, TST4 


Test pin. Open or connect to DGND. 


TS-870S 


SEMICONDUCTOR DATA 


Function 


Digital section power supply pin (+5V). (Silicon PCB potential) 


Reference voltage output pin (VA+) — 2.6V. Output based on VA+. Normally connect this output to the VREFIN pin. 
Right-channel analog inverted output pin. 


Right-channel analog non-inverted output pin. 


DC/AC Converter : PCM69AU (TX-RX Unit IC34) 


@ Terminal connection diagram @ Terminal functions 
Pin No.| Pin name Function 
Analog Positive power supply 
+Vcc +VDD Lch V common 
VCOM (L) TPA 
|-OUT (L) Lch current output 
NC TP3 SERVO DC Servo filter 
|-OUT (L) DATA (L) RERDE Reference filter 
|-OUT (R) Rch current output 
SERVO DC WDCK NC 
REF DC SYS-CLK VCOM (R) Rch V common 
Analog common 
NI Eas D. GND [sate common 
NC DATA (R) Pe Test pin 2 
VCOM (R) Tp2 DATA (R) Rch data input 
BCK Bit clock input 
A.GND D.GND SYS-CLK System clock input 
WDCK Word clock input 
DATA (L) Lch data input 
Wee Test pin 3 
TP1 Test pin 1 
+VDD Digital positive power supply 
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LS-6/05 


PARTS LIST 


CAPACITORS CC 45 iH ex Hae220ias woe Color* + Capacitor value 
Hib oe Prom 8 4 5e 6 010 = 1pF DR 2a Oi=22 Ole 
= i i = i 100 = 10pF 
1 = Type ... ceramic, electrolytic, etc. 4 = Voltage rating 00 = 10p ir Multiplier 
2 = Shape ... round, square, ect. 5 = Value 101 = 100pF 
ee 2nd number 
3 = Temp. coefficient 6 = Tolerance 102 = 1000pF = 0.001 LF 
1st number 
103 = 0.01uF 
¢ Temperature coefficient 
itWord] C [| tL | P|? 2nd Ward 
Color* Black | Red Yellow 


¢ Tolerance 


C 


| ppc [| o | -80_| -150 | -220 | 


S 
Green 
-330 


U 
Violet 
-750 


(%) 


¢ Voltage rating 


1.25 


Jigs] Mir Xan Ze CaP 
+0.25|+0.5| +2 | +5 | +10 | +20 | +40 | +80 [+100 
~20 | -20 | ~0 


0 1.0 1.6 25 |3.15| 4.0 | 5.0 
1 10 [125] 16 25 |31.5| 40 | 50 
50 


Example : CC45TH = -470 + 60ppm/°C 


No code 


More than 10uF - 10 ~ +50 
Less than 4.7uF -10 ~ +75 
ae)re.08) 225 


Less than 10pF 


Code} B GC D F G 
(OF eee Oh is: OF25 Oso) etal +2 


260 


0 | 630 


¢ Chip capacitors (Refer to the table above except dimension) 


(EX)ne ss COee/ Ses Ears amills OO Onn 
ee ee als / 
(Chip) (CH, RH, UJ, SL) 

(EX) 42 GR 73—~F OE 1s 000 er 
1 Poe Sie oN Wolpe Oia wl/ 
(Chip) (B, F) 

RESISTORS 

* Chip resistor (Carbon) 

(EX) RDS 73 Ea Bae B O00 mr 
1 PRINS NG NG) 7 
(Chip) (B,F) 

¢ Carbon resistor (Normal type) 

(EX) + RD = 445-8 Bo °2C 000" J 
1 2S ae ee ee aa, 


1 = Type ... ceramic, electrolytic, etc. 
2 = Shape ... round, square, ect. 

3 = Dimension 

4 = Temp. coefficient 
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5 = Voltage rating 
6 = Value 
7 = Tolerance 


2500/3150] 4000|s000]6300|8000] - | 


Dimension 


al 


‘| 


* Dimension (Chip capacitor) 


| 


5.64 0.5 | 5.0+ 0.5 | Less than 2.0 


PE  3.240.2 | 1:64 0.2 | Less thanaize 
2.0+ 0.3 |1.25+ 0.2| Less than 1.25 


* Dimension (Chip resistor) 


Rating wattage 


HET Ted ake Rt Od 


TS-8708 


PARTS LIST 


* New Parts. A\ indicates safety critical components. L: Scandinavia K: USA P : Canada 
Parts without Parts No. are not supplied. Y: PX (Far East, Hawaii) T: England E : Europe 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. Y: AAFES (Europe) X: Australia .M: Other Areas 


Teile ohne Parts No. werden nicht geliefert. 


TS-870S 


Desti- 
nation 


Desti- 


Parts No. Description Rainn 


TS-870S 


* | A01-2097-01 METALLIC CABINET (UPPER) 
* | A01-2098-01 METALLIC CABINET (LOWER) 
* | A62-0382-02 PANEL ASSY 


* | A62-0384-02 PANEL 


Description 


£37-0543-05 LEAD WIRE WITH CONNECTOR 
£37-0547-15 LEAD WIRE WITH CONNECTOR (SP) 
£37-0548-05 LEAD WIRE WITH CONNECTOR 
£37-0549-05 LEAD WIRE WITH CONNECTOR 
£37-0550-15 LEAD WIRE WITH CONNECTOR 


£37-0551-05 LEAD WIRE WITH CONNECTOR 
£37-0552-05 LEAD WIRE WITH CONNECTOR 
£37-0569-05 LEAD WIRE WITH MINIPIN PLUG 
E37-0570-05 LEAD WIRE WITH CONNECTOR (VS-2) 


* | B10-1227-03 FRONT GLASS 

* | B11-1123-04 REFLECTOR 

* | B38-0736-05 DISPLAY ASSY 
B42-3343-04 S/NO LABBL 
B42-5526-04 STICKER 


F05-2531-05 FUSE (25A/32V) ACSY 
F06-4029-05 FUSE (4A/250V) ACSY 
FQ9-0449-05 FAN MOTOR 

F10-1206-04 SHIELDING COVER (EARTH SPRING) 
F10-1468-13 SHIELDING COVER (FINAL) 


B43-1045-04 BADGE (KENWOOD) 
B43-1101-04 BADGE (DSP) 
B44-2163-04 UPC CORD LABEL 
B46-0310-03 WARRNTY CARD EE2E3E9 
B46-0410-40 WARRNTY CARD K 


G02-0574-04 FLAT SPRING (AVR) 
G02-0767-04 FLAT SPRING (THERIMMISTOR) 
G10-0697-04 FIBROUS SHEET (SP) 
G10-0702-04 FIBROUS SHEET (SUB 2) 
G10-0703-04 FIBROUS SHEET (CASE) 


B46-0422-00 WARRNTY CARD P 
B62-0542-00 NSTRUCTION MANUAL (ENGLISH) 
B62-0543-00 UCTION MANUAL (SPANISH) | MM2E2E3 
B62-0544-00 UCTION MANUAL (NETHERLAND)| MM2E2E3 
B62-0545-00 TRUCTION MANUAL (FRENCH) PMM2 


G13-0934-04 CUSHION (UPPER CASE) 
G13-1310-04 CUSHION (FAN) 
G13-1327-04 CUSHION (DRU-3) 
G13-1480-04 CUSHION (KNOB) 
G13-1481-04 CUSHION (KNOB) 


B62-0545-00 UCTION MANUAL (FRENCH) E2E3E9 
* | B62-0546-00 TRUCTION MANUAL (GERMAN) | E 
* | B62-0547-00 UCTION MANUAL (ITALIAN) 
* | B72-0911-04 L NAME PLATE KMM2xP 
* | B72-0912-04 DEL NAME PLATE EE2E3E9 


G13-1482-04 CUSHION (KNOB) 
G13-1483-04 CUSHION (KNOB) 
G13-1498-04 CUSHION (SP) 
G13-1511-04 CUSHION (LOWER CASE) 


£04-0167-05 RF COAXIAL CABLE RECEPTACLE (M) 


£07-0751-05 DIN PLUG (7P) ACSY 
£07-1351-05 DIN PLUG (13P) ACSY 
£23-0992-04 EARTH LUG (ANT) 


H10-2791-01 POLYSTYRENE FOAMED FIXTURE (F) 
£30-3157-15 DC CORD ACSY 


H10-2792-11 POLYSTYRENE FOAMED FIXTURE (R) 
H13-0963-04 CARTON BOARD 

H20-1437-03 PROTECTION COVER 

H25-0029-04 BAG (FUSE) 


E31-3433-05 LEAD WIRE WITH MINIPIN PLUG 
£37-0062-05 LEAD WIRE WITH MINIPIN PLUG 
£37-0518-05 LEAD WIRE WITH MINIPIN PLUG 
£37-0519-05 LEAD WIRE WITH MINIPIN PLUG 
£37-0521-05 LEAD WIRE WITH MINIPIN PLUG 


H25-0079-04 BAG (MIC) 
H25-0708-04 BAG (DC CORD) 
H52-0730-02 ITEM CARTON CASE 
H62-0641-03 OUTER PACKING CASE 


£37-0522-05 LEAD WIRE WITH MINIPIN PLUG 
£37-0523-05 FLAT CABL 
£37-0524-05 
£37-0526-05 
£37-0527-05 


J02-0049-14 FOOT (REAR) 

J02-0441-05 FOOT (SIDE) 

J02-0474-05 FOOT (FRONT) 

J21-4326-03 HARDWARE FIXTURE (FAN) 
J21-4496-05 HARDWARE FIXTURE (PHONE JACK) 


£37-0528-05 
* | £37-0529-05 
* | £37-0529-05 FLAT CABLE 
* | £37-0530-05 FLAT CABLE 
* | €37-0531-05 FLAT CABLE 


J31-0141-04 COLLAR (MIC) 
J32-0923-04 HEXAGON BOSS 
J61-0307-05 BAND 


* | £37-0532-05 FLAT CABLE 
* | £37-0533-05 FLAT CABLE 
* | €37-0534-05 FLAT CABLE 

* | €37-0535-05 LEAD WIRE WITH MINIPIN PLUG 
* | €37-0537-05 LEAD WIRE WITH CONNECTOR 


K01-0416-05 HANDLE ASSY 

K21-1102-04 KNOB (MAIN : WITH SCREW) 
K29-4966-04 ’ OB RING (MAIN) 

K29-4967-03 NOB (FILTER) 

K29-4968-03 NOB (M.CH,RIT : WITH SPRING) 


* | E37-0538-05 LEAD WIRE WITH CONNECTOR 
* | £37-0540-05 LEAD WIRE WITH CONNECTOR 
* | €37-0541-15 LEAD WIRE WITH CONNECTOR 
* | £37-0542-05 LEAD WIRE WITH CONNECTOR 


K29-4969-03 KNOB (INSIDE) 
K29-4970-03 KNOB (OUTSIDE) 
K 
K 


K29-4978-03 NOB (POWER) 
K29-4979-03 


OB (UP/DOWN) 
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lo-6/US 
PARTS LSIT 


TS-870S 
RF UNIT (X44-3210-00) 


Parts No. Description Desti- 


nation 
K29-4980-03 KNOB (ANT, etc.) 
K29-4981-03 KNOB (LED) 


K29-4982-03 KNOB (AT TUNE, etc.) 
K29-4983-03 KNOB (LED) 
K29-4984-03 KNOB (QUICK MEMO) 


ae 


CK73FF1E1042Z CHIP C O.10UF Z 
CC73FCH1HO50C CHIP C 5.0PF C 
CK73FB1H103K CHIP C O.010UF K 
K 
K 


Desti- 
nation 


CK73FB1E103K CHIP C 0.010UF 
CK73FB1H103K CHIP C 0.010UF 


K29-4985-03 KNOB (LSB/USB) 
K29-4986-03 KNOB (CW/-R) 
K29-4987-03 KNOB (FSK/-R) 
K29-4988-03 KNOB (FM/AM) 
K29-4989-03 KNOB (AUTO NOTCH) 


CK73FB1H223K 
C49 CK73FB1H103K 
C50 CK73FF1E104Z 
C51 CK73FF1C105Z 
CK73FB1H222K 


0.022UF K 
CHIP C O.010UF Kk 
CHIP C O.10UF Z 
CHIP C 1,QUF Z 
CHIP C 2200PF —«K 


K29-4990-03 KNOB (BEAT CANCEL) 
K29-4991-03 KNOB (N.R) 
K29-4992-03 KNOB (TX EQ.) 


CK73FB1H682K 
C54 CK73FB1H222K 
C55 CK73FF1E1042Z 
C56 CK73FF1C105Z 
CK73FB1H472K 


6800PF 
CHIP C 2200PF 
CHIP C 0.10UF 
CHIP C 1.0UF 

CHIP C 4700PF 


N09-0372-04 SCREW (DC) 
N09-0682-04 SCREW (GND) 
NO9-2051-05 SCREW 
N11-0040-46 FLANGE NUT (GND) 
N14-0509-05 NUT (GND) 


ANNA A 


CK73FF1E104Z 
C59 CK73FF1C105Z 
C60 CC73FSL1H821J 
C61 CK73FF1C105Z 
CK73FB1H472K 


0.10UF 
CHIP C 1.0UF 
CHIP C 820PF 
CHIP C 1.0UF 
CHIP C 4700PF 


Aa NN CN N 


N15-1040-46 FLAT WASHER (GND) 
N32-2606-46 FLAT HEAD SCREW 

N32-3006-46 FLAT HEAD SCREW (SUB PANEL) 
N33-3006-41 OVAL HEAD SCREW (CASE) 
N87-2606-46 BRAZIER HEAD SCREW (UNIT,RL) 


CK73FF1E104Z 
C64 CK73FB1H222K 
C65 CK73FF1E104Z 
C66 CK73FF1C105Z 
CK73FB1H561K 


0.10UF 
CHIP C 2200PF 
CHIP C 0.10UF 
CHIP C 1.0UF 
CHIP C S60PF 


ANNAN 


N87-3006-46 BRAZIER HEAD SCREW (AT, FAN) 
N87-3008-46 BRAZIER HEAD SCREW 
N88-2608-46 FLAT HEAD SCREW (FINAL) 
N90-3008-46 TP HEAD MACHIN SCREW (PANEL) 
N91-3010-46 TP HEAD TAPPING SCREW (FOOT) 


CK73FF1C105Z 
C69 CK73FB1H222K 
C70 CK73FF1E1042Z 
C71 CK73FB1H102K 
CK73FF1E1042Z 


1.0UF 
CHIP C 2200PF 
CHIP C 0.10UF 
CHIP C 1000PF 
CHIP C 0.10UF 


T07-0252-15 LOUDSPEAKER (8 ohm 1W) 
791-0352-15 MICROPHONE ACSY 


NANAN 


CK73FF1C105Z 
C74 CC73FSL1H271J 
C75 CK73FF1C1052Z 
C76 CK73FB1H102K 
CK73FF1E104Z 


1.0UF 
CHIP C 270PF 
CHIPC + — 1,0UF 
CHIP C 1000PF 
CHIP C 0.10UF 


W02-1836-05 ENCODER 
W09-0873-05 LITHIUM CELL (3V 220MAh) 


renadgts 


RF UNIT (X44-3210-00) 


‘[ex7are1Ht03K = CHIPC ——-0.010UF 
CC73FCHTHIZ1J | CHIPC §=——120PF 
CK73FFIC105Z | CHIPC. = 1.0UF 
CK73FBIHI03K «| CHIPC.——O.OTOUF 
CK73FBIEI03K «| CHIPC = O.010UF 


NANCMN 


CK73FF1C105Z 

C81 ‘ CC73FCH1HO50C 
C83 CC73FCH1HO50C 
C85 CC73FCH1HO50C 
CK73FF1C105Z 


1.QUF 
CHIP C 5.0PF 
CHIP C 5.0PF 
CHIP C 5.0PF 
1,0UF 


INGE GAGE 


CK73FF1E104Z 
C89 CK73FB1H102K 
C90 CK73FF1E104Z 
C91 CK73FF1C105Z 
CC73FCH1H121J 


0.10UF 
CHIP C 1000PF 
CHIP C 0.10UF 
CHIP C 1.0UF 
120PF 


CK73FB1H103K CHIP C 0.010UF 
CK73FB1H102K CHIP C 1000PF 
CK73FB1H103K CHIP C 0.010UF 
CK73FB1E103K CHIP C 0.010UF 
CK73FF1C1052Z CHIP C 1.0UF 


CNNAN 


CK73FF1C105Z 
C94 CK73FB1H102K 
CK73FF1E104Z 
CK73FB1H102K 
CK73FFIE104Z 


1,QUF 
CHIP C 1000PF 
CHIP C 0.10UF 
CHIP C 1000PF 
0.10UF 


CK73FF1E104Z CHIP C 0.10UF 
CK73FF1C1052Z CHIP C 1.0UF 
CK73FB1E103K CHIP C 0.010UF 
CK73FB1H182K CHIP C 1800PF 
CK73FB1H682K CHIP C 6800PF 


NANAN 


CK73FF1C105Z 
CC73FCH1H820J 
CK73FF1C1052Z 
CK73FB1H102K 
CK73FF1E104Z 


1.0UF 
CHIP C 82PF 
CHIP C 1.0UF 
CHIP C 1000PF 
CHIP C 0.10UF 


CK73FB1H182K CHIP C 1800PF 
CK73FF1E104Z CHIP C 0.10UF 
CK73FF1E104Z CHIP C 0.10UF 
CEO4EW1C100M ELECTRO 1OUF 

CK73FF1E104Z CHIP C 0.10UF 


NAN CN 


CK73FF1C105Z 

CC73FCH1HO40C 
CC73FCH1HO40C 
CK73FF1C105Z 


1.0UF 
CHIP C 4.0PF 
CHIP C 4.0PF 
1.0UF 


CEO4EW1C100M ELECTRO 10UF 
CK73FF1C105Z CHIP C 1.0UF 


NOON 


C111 
C112 
C113 
C114 
C115 


C116 
C117 
C118,119 
C121 
C122 


C124 
C126 
C127 
C128 
C129 


C130 
C131 
C132 
C133 
C134 


C135 
C136 
C137 
C138 
C139 


C140,141 
C142 
C143 
C144,145 


C146,147 


C148 
C149 
C150,151 
C152, 153, 
C154 


C155 
C156 
C157 
C158 
C159 


C160 
C161 
C162 
C163 
C164 


C165 
C166,167 
C168 
C169 
C170 


C171 
C172,173 
C174 
C175 
C176 


C177 
C178 
C179 
C180 


CK73FFIE104Z 
CC73FSL1H391J 
CK73FF1E104Z 
CK73FF1C105Z 
CC73FCH1H680J 


CK73FF1C1052Z 
CC73FSL1H151J 
CK73FF1E104Z 
CK73FF1C1052Z 
CC73FCH1HO50C 


CC73FCH1HOSOC 
CK73FF1C105Z 
CK73FF1E104Z 
CC73FCH1H221J 
CK73FF1E104Z 


CK73FF1C1052 
CC73FCH1H330J 
CK73FF1C105Z 
CK73FF1E104Z 
CK73FB1H103K 


CC73FCH1H121J 
CK73FF1E104Z 
CC73FSL1H221J 
CK73FB1E103K 
CK73FF1E104Z 


CK73FB1E103K 
CK73FF1E104Z 


CC73FCH1H330J 


CK73FB1E103K 
CK73FF1E104Z 


CK73FB1E103K 
CK73FF1E104Z 
CK73FF1C105Z 
CK73FF1E104Z 
CC73FCH1H101J 


CC73FCH1H150J 
CK73FB1E103K 
CC73FSLIH221J 
CK73FB1H471K 
CK73FB1H102K 


CC73FCH1H470J 
CC73FCH1H820J 
CK73FF1E104Z 
CK73FB1E103K 
CC73FSL1H471J 


CK73FB1E103K 
CK73FF1E104Z 
CK73FB1E103K 
CC73FCH1H680J 
CK73FF1E104Z 


CC73FCH1H470J 
CK73FB1E103K 

CC73FSL1H471J 
CC73FCH1H470J 
CEO4EW1C470M 


CC73FCH1HOSOC 
CC73FCH1H680J 
CK73FF1E1042 

CC73FCH1HO20C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
ELECTRO 


CHIP C 
CHIP C 
CHIP C 
CHIP C 


0.10UF 
390PF 
0.10UF 
1.0UF 
68PF 


1.QUF 
150PF 
0.10UF 
1.0UF 
5.0PF 


5.0PF 
1.0UF 
0.10UF 
220PF 
0.10UF 


1.0UF 
33PF 
1,0UF 
0.10UF 
0.010UF 


120PF 
0.10UF 
220PF 
0.010UF 
0.10UF 


0.010UF 
0.10UF 
39PF 
0.010UF 
0.10UF 


0.010UF 
0.10UF 
1.0UF 
0.10UF 
100PF 


15PF 
0.010UF 
220PF 
470PF 
1000PF 


47PF 
82PF 
0.10UF 
0.010UF 
470PF 


0.010UF 
0.10UF 
0.010UF 
68PF 
0.10UF 


47PF 
0.010UF 
470PF 
47PF 
47UF 


5.0PF 
68PF 
0.10UF 
2.0PF 


PARTS LIST 


Parts No. 


C198 
C199 
€201-206 
C207 
C208 


C209 
C211,212 
C214 
C215 
C216 


C217 
C218 
C219 
C220 
C221-223 


C224 
C225 
C226-228 
C229 
C230 


231 
C232 
C233 
C234 
C236 


C237 
C238 
C239 
C240,241 
C242 


C243,244 
C245 
C246 
C247 
C248 


C249 
C250 
C251-253 
C254 
C256,257 


C260 
C262,263 
C265-273 
C274 


CC73FCH1HOSOC 
CK73FB1E103K 

CC73FCH1HOSOC 
CC73FCH1H220J 
CC73FCH1HOSOC 


CC73FCH1HIRSC 
CC73FCH1H220J 
CC73FCH1HORSC 
CK73FB1E103K 
CC73FSL1H681J 


CK73FB1H102K 
CC73FSL1H331J 
CC73FSL1H471J 
CK73FB1H102K 
CK73FB1E103K 


CC73FCH1HOZ0C 
CK73FB1E103K 
CK73FB1E103K 
CC73FCH1H470J 
CK73FF1E104Z 


CK73FB1H102K 
CK73FF1E104Z 
CK73FB1E103K 
CK73FF1E104Z 
CEO4EW1C100M 


CK73FF1E104Z 
CC73FCH1H470J 
CK73FF1E104Z 
CEO4EW1HO10M 
CK73FF1E104Z 


CK73FB1E103K 
CK73FB1H102K 
CK73FB1E103K 
CC73FCH1HOSOC 
CK73FB1E103K 


CC73FCH1H220J 
CK73FF1E104Z 
CK73FB1H102K 
CK73FF1E104Z 
CK73FB1E103K 


CC73FCH1H220J 
CK73FB1E103K 
CK73FB1H471K 
CK73FB1E103K 
CC73FSL1H471J 


CK73FB1E103K 
CC73FSLIH471J 
CC73FCH1HO10C 
CC73FSLIH471J 
CK73FB1E103K 


CC73FCH1HORSC 
CC73FCH1HO10C 
CK73FB1E103K 
CK73FF1E1042 
CK73FB1E103K 


CK73FB1E103K 
CK73FB1E103K 
CK73FB1E103K 
CC73FCH1H180J 


TS-8708 


RF UNIT (X44-3210-00) 


Desti- 


CH 


IPC 5.0PF 


CHIP C 0.010UF 


CH 
CH 
CH 


CH 
CH 
CH 
CH 
CH 


CH 
CH 
CH 
CH 
CH 


CH 
CH 
CH 
CH 
CH 


CH 
CH 
CH 
CH 


CH 
CH 
CH 


CH 


CH 
CH 
CH 


CH 
CH 


CH 
CH 
CH 
CH 
CH 


CH 
CH 
CH 
CH 
CH 


CH 


PC 5.0PF 
IPC 22PF 
PC 5.0PF 


PC 1.5PF 
IPC 22PF 
IPC 0.5PF 
PC 0.010UF 
PC 680PF 


IPC 1000PF 
IPC 330PF 
IPC A70PF 
IPC 1000PF 
IPC 0.010UF 


IPC 2.0PF 
IPC 0.010UF 
IPC 0.010UF 
IPC 47PF 
IPC 0.10UF 


IPC 1000PF 
IPC 0.10UF 
IPC 0.010UF 
IPC 0.10UF 


ELECTRO —-10UF 


IPC 0.10UF 
IPC 47PF 
PC 0.10UF 


ELECTRO —*'1.0UF 


PC 0.10UF 


IPC 0.010UF 
PC 1000PF 
PC 0.010UF 
Pc 5.OPF 

PC 0.010UF 


IPC 22PF 
IPC 0.10UF 
IPC 1000PF 
IPC 0.10UF 
IPC 0.010UF 


IPC 22PF 
IPC 0.010UF 
IPC 470PF 
IPC 0.010UF 
IPC 470PF 


IPC 0.010UF 


CHIP C 470PF 


CH 


IPC 1.0PF 


CHIP C 470PF 
CHIP C 0.010UF 


CH 
CH 


IPC 0.5PF 
IPC 1.0PF 


CHIP C 0.010UF 
CHIP C 0.10UF 
CHIP C 0.010UF 


CHIP C 0.010UF 


CH 
CH 
CH 


IPC 0.010UF 
IPC 0.010UF 
IP-Cia-s 1 8PF 
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lLo-6G/U0 


RF UNIT (X44-3210-00) 


| Ret. No. | Address 


C275 
C276 
C277-279 
C280 

C281,282 


C283 
C285 
C286 
C287 
C288 


C289 
C290 
C291 
C292 
C293 


C294 
C295-298 
C299,300 
C301 
C302 


C303 
C304 
C305 
C306,307 
C308 


C310 
C312 
C313,314 
C315 

C316-327 


C328-331 
C332 
C333 
C334 
C335 


C338 
C339,340 
C341-346 
C347,348 
C350 


C500 
C501 
C502 
C503 
C504 


C505 
C506 
C507 
C508 
C509 


C510 
C511 
C512,513 
C514 
C515 


C516 
C517 
C518 

(519,520 
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CC73FCH1H150J 
CC73FCH1H180J 
CK73FB1E103K 

CC73FCH1H101J 
CC73FCH1H220J 


CC73FCH1H330J 
CK73FB1E223K 
CEO4EW1H010M 
CEO4EW1C100M 
CK73FB1H473K 


CEO4EW1C100M 
CK73FB1E103K 
CEO4EW1HR47M 
CK73FB1E103K 
CC73FCH1H101J 


CK73FF1E104Z 
CK73FB1E103K 
CK73FB1H103K 
CK73FB1H102K 
CK73FB1H103K 


CK73FB1H102K 
CK45FE2H222P 
CK73FB1H103K 
CK73FB1H102K 
CK73FB1H103K 


CK73FB1H103K 
CEO4EW1C100M 
CK73FB1H103K 
CEO4EW1C100M 
CK73FB1H102K 


CK73FB1E103K 
CK73FB1H102K 
CK73FB1E103K 
CC73FCH1H330J 
CK73FB1E103K 


CC73FSL1H221J 
CC73FCH1H220J 
CK73FB1E103K 
CC73FCH1H100D 
C92-0004-05 


CK73FB1E103K 
CEO4NW1C100M 
CK73FB1E103K 
CEO4NW1C100M 
CK73FB1E103K 


CEO4EW1C100M 
CK73FB1E103K 
CEO4NW1C100M 
CK73FB1E103K 
CEO4NW1C100M 


CK73FB1E103K 
CEO4EW1C100M 
CK73FB1E103K 
C92-0516-05 
CC73FSL1H271J 


CC73FSL1HS561J 
CK73FB1E103K 

CC73FSL1H271J 
CK73FB1E103K 


a: Desti- 
ee ee 


PARTS LSIT 


CHIP C 15PF 
CHIP C 18PF 


J C521 
J 
CHIP C O.010UF K 
J 
J 


C522 
C523 
C524 
C525 


CHIP C 100PF 


CHIP C 22PF 


CHIP C 33PF J 
CHIP C 0.022UF K 
ELECTRO 1.0UF 
ELECTRO 1QUF 16WV 
CHIP C 0.047UF K 


C526-530 
C531 
C532 
C533 
C534 


ELECTRO 10UF 16WV 


C535 


CHIP C 0.010UF K C536 
ELECTRO 0.47UF  SOWV C537 
CHIP C 0.010UF K C538 
CHIP C 100PF J C539 


CHIP C O.10UF 2 C540 
CHIP C O.010UF K C541 
CHIP C O.010UF K C542 
CHIP C 1000PF K (543-545 
CHIP C 0.010UF K C546 


CHIP C 1000PF kK C547 
CERAMIC 2200PF P (548-555 
CHIP C Q.010UF K C556 
CHIP C 1000PF_ kK C557 
CHIP C O.010UF K C558 


CHIP C O.010UF K C560 
ELECTRO 10UF 16WV C561 
CHIP C O.010UF K C562-564 
ELECTRO 10UF 16WV C565 
CHIP C 1000PF K (566,567 


CHIP C O.010UF K C568 
CHIP C 1000PF K C569 
CHIP C O.010UF K (570,571 
CHIP C 33PF J C572 
CHIP C 0.010UF C573 


CHIP C Z207PE 


(574-576 


CHIP C 22PF cu C577 
CHIP C O.010UF K C578 
CHIP C 1OPF D C579 


CHIP-TAN —_1.0UF 16WV C581 


CHIP C O.010UF K C583 
ELECTRO 10UF 16WV C584 
CHIP C 0.010UF K C585 
ELECTRO 10UF 16WV C586 
CHIP C O.010UF K C587 


ELECTRO 10UF 16WV 


C588 


CHIP C 0.010UF K C591 
ELECTRO 1OUF 16WV C593 
CHIP C O.010UF K C594 


ELECTRO 1OUF 16WV C595 


CHIP C O.010UF K C596 
ELECTRO 1OUF 16WV C597 
CHIP C O.010UF K (598-602 


CHIP-TAN = 4.7UF 16WV 
CHIP C ZIOP ES pare 


C603 
C604 


CHIP C S60PF J C606 
CHIP C O.010UF K C618 
CHIP C ZIP ES Be re) C619 
CHIP C O.010UF K C620-623 


CEO4EW1C100M 
CK73FB1E103K 

CC73FCH1H121J 
CC73FSL1H181J 
CC73FCH1H121J 


CK73FB1E103K 
CC73FCH1H560J 
CC73FSL1H391J 
CC73FCH1H390J 
CC73FCH1H680J 


CC73FCH1H390J 
CC73FCH1H101J 
CC73FCH1H680J 
CC73FCH1H390J 
CC73FCH1HO70D 


CC73FCH1H680J 
CC73FCH1H220J 
CC73FCH1H330J 
CK73FB1E103K 

CC73FCH1H121J 


CEO4EW1C0470M 
CK73FB1E103K 
CK73FB1H102K 
CC73FCH1H330J 
CC73FCH1HORSC 


CC73FCH1HORSC 
CC73FCH1H330J 
CK73FB1E103K 
C92-0516-05 
CC73FCH1H470J 


CC73FCH1H101J 
CEO4EW1C100M 
CK73FB1E103K 

CC73FCH1H100D 
CC73FCH1HO50C 


CK73FB1E103K 
CK73FB1H331K 
CC73FCH1H620J 
CK73FB1H331K 
CC73FCH1H820J 


CK73FB1H103K 
CEO4EW1C100M 
CK73FB1H103K 
CK73FB1H682K 
CK73FB1H123K 


CK73FB1H682K 
CK73FB1H103K 
CK73FB1H102K 
CC73FSL1H221J 
CK73FB1H103K 


CC73FCH1HORSC 
CC73FCH1H270J 
CK73FB1H103K 
CK73FB1H102K 
CK73FB1H103K 


CC73FCH1H270J 
CEO4EW1C101M 
€92-0001-05 
CK73FB1H102K 


New nee 
ie ea] rae [i 


16WV 


ELECTRO 10UF 

CHIP C 0.010UF K 
CHIP C 120h 
CHIP C 180PF =o Jd 
CHIP C 120ER 1 7d 


CHIP C 0.010UF 
CHIP C S6PF 
CHIP C 390PF 
CHIP C 39PF 
CHIP C 68PF 


cc  c. Ge. Fe 


CHIP C 39PF J 
CHIP C 100PF J 
CHIP C 68PF J 
CHIP C 39PF J 
CHIP C 7.0PF D 


CHIP C 68PF J 
CHIP C 22PF J 
CHIP C 33PF J 
CHIP C O.010UF K 
CHIP C 20h 


ELECTRO 47UF 


CHIP C O.010UF K 
CHIP C 1000PF K 
CHIP C 33PF J 
CHIP C 0.5PF C 


CHIP C 0.5PF C 
CHIP C 33PF J 
CHIP C 0.010UF K 
CHIP-TAN — 4.7UF 1 

J 


CHIP C 47PF 


CHIP C 100PF = J 
ELECTRO —-10UF 1 
CHIPC —s- O.010UF_s«K 
CHIP C 10PF D 
CHIP.C 5.0PF C 


CHIP C O.010UF K 
CHIP C 330PF K 
CHIP C 62PF J 
CHIP C 330PF K 

J 


CHIP C 82PF 


CHIP C O.010UF K 
ELECTRO 1OUF 1 
CHIP C O.010UF K 
CHIP C 6800PF K 
CHIP C 0.012UF K 


CHIP C 6800PF kK 
CHIP C 0.010UF K 
CHIP C 1O00PF_ K 
CHIP C 220PF_ J 

K 


CHIP C 0.010UF 


CHIP C 0.5PF C 
CHIP C 27PF J 
CHIP C O.010UF K 
CHIP C 1000PF K 
CHIP C O.010UF K 


CHIP C 27PF 


ELECTRO 1O00UF = 16\WV 
CHIP-TAN —_0.10UF 
CHIP C 1000PF K 


TS-870S 
PARTS LIST 


RF UNIT (X44-3210-00) 
Aan, [rena] arene, | Sainion | San | [tonne [oweefir tee. | tnsinion | Da 


C624 CK73FB1E103K CHIP C O.010UF K C690 CC73FCH1H470J CHIP C 47PF J 


(625-628 CK73FB1H102K CHIP C 1000PF K C691 CC73FCH1H270J CHIP C 27PF J 
C629 CEO4EW1C101M ELECTRO 100UF  16WV C692-696 CK73FB1E103K CHIP C O.010UF K 
C630,631 CK73FB1E103K CHIP C O.010UF K C697 CEO4EW1C100M ELECTRO 10UF 16WV 
C630,631 CK73FB1E103K CHIP C 0.010UF C698 CK73FB1H102K CHIP C 1000PF K 


C632 


CEO4EW10101M ELECTRO 100UF 


C699 CK73FB1E103K CHIP C 0.010UF K 
C633 CC73FCH1H101J CHIP C 100PE a! C700 CK73FB1H102K CHIP C 1000PF K 
C634 CC73FCH1H180J CHIP C 18PF J C701 CC73FCH1H330J CHIP C 33PF J 
C635 CK73FB1H102K CHIP C 1000PF K C702 CC73FCH1H100D CHIP C 10PF D 
C636 CC73FCH1H330J CHIP C 33PF J C703 CC73FCH1H680J CHIP C 68PF J 


C637 CC73FCH1HO80D CHIP C 8.0PF D C704,705 CK73FB1H103K CHIP C O.010UF K 
C638 CC73FCH1H120J CHIP C 12PF J C706 CEO4EW1C470M ELECTRO 47UF 16WV 
C639 CC73FCH1H560J CHIP C S6PF J C707 CK73FB1H103K CHIP C O.010UF K 
C640 CK73FB1H183K CHIP C 0.018UF K C708 CEO4EW1C101M ELECTRO 100UF  16WV 
C641 CC73FCH1H120J CHIP C 12PF J C710 CK73FB1H102K CHIP C 1000PF K 


C642 CK73FB1H102K CHIP C 1000PF_ kK C711 CO92M1H333K MYLAR 0.033UF K 
C643 CC73FCH1H330J CHIP C 33PF J C712 C91-1083-05 FIL 0.47UF 63WV 
C644 CC73FCH1H120J CHIP C 12PF J C713 CK73FB1H103K CHIP C O.010UF K 
C645 CC73FCH1H150J CHIP C 15PF J C714 C92-0516-05 CHIP-TAN —4.7UF 16WV 
C646 CC73FCH1H390J CHIP C 39PF J 715,716 CK73FB1H102K CHIP C 1000PF 


C647 CC73FCH1H100D CHIP C 1OPF D C717 CEO4EW1C101M ELECTRO 1O0UF  16WV 
C648 CK73FB1H102K CHIP C 1O00PF_ K C719 CC73FCH1HO20C CHIP C 2.0PF C 
C649 CC73FCH1H160J CHIP C 16PF J C721-726 CC73FCH1H270J CHIP C 27PF J 
C650 CC73FCH1H240J CHIP C 24PF J C727,/28 CC73FCH1H1000 CHIP C 1OPF D 
C651 CC73FCH1H150J CHIP C 15PF J C729 CC73FCH1HO20C CHIP C 2.0PF C 


C652 CC73FCH1H390J CHIP C 39PF J C730-732 CK73FB1H102K CHIP C 1000PF_ K 
C653 CK73FB1H183K CHIP C 0.018UF K C744 CK73FB1H102K CHIP C 1000PF kK 
C654 CC73FCH1HO40C CHIP C 4.0PF C C750-757 CC73FCH1H101J CHIP C 100PF J 
C655 CK73FB1H102K CHIP C 1O00PF kK C758-761 CK73FB1H102K CHIP C 1000PF_ K 
C656 CC73FCH1H150J CHIP C 15PF J C762 CC73FCH1H101J CHIP C (OH) 


C657 CC73FCH1H200J CHIP C 20PF J C770 CEO4EW1C470M ELECTRO 47UF 16WV 
C658 CC73FCH1H160J CHIP C 16PF J C771 CK73FB1H103K CHIP C 0.010UF K 
C659,660 CK73FB1H102K CHIP C 1000PF kK C780 CEO4EW1E470M ELECTRO 47UF 25WV 
C661 CC73FCH1H100D CHIP C 10PF D C781,782 CK73FF1E104Z CHIP C O.10UF 2 
C662 CC73FCH1HO30C CHIP C 3.0PF C C783 CEO4EW1C470M ELECTRO 47UF 


C663 CC73FCH1HO20C CHIP C 2.0PF C C784 CEO4EW1E470M ELECTRO 47UF 25WV 
C664 CC73FCH1HO40C CHIP C 4.0PF C C785,786 CK73FF1E104Z CHIP C O.10UF Z 
C665,666 CK73FB1H102K CHIP C 1000PF_ kK C787 CEO4EW1C470M ELECTRO 47UF 16WV 
C667 CK73FB1E103K CHIP C O.010UF K C800 CC73FCH1H390J CHIP C 39PF J 
C668 CK73FB1H102K CHIP C 1000PF_ K C801 CC73FCH1H151J CHIP C 150PF 


C669 CK73FB1E103K CHIP C O.010UF K C802 CC73FCH1H390J CHIP C 39PF J 
C670 CK73FB1H102K CHIP C 1000PF K C803 CC73FCH1HO50C CHIP C 5.0PF C 
C671 CC73FCH1H240J CHIP C 24PF J C804 CK73FB1H103K CHIP C 0.010UF K 
C672 CK73FB1H102K CHIP C 1000PF K C805 CC73FCH1HO20C CHIP C 2.0PF C 
C673 CC73FCH1HO10C CHIP C 1.0PF C C806,807 CK73FB1H103K CHIP C O.010UF K 


C674 CC73FCH1H240J CHIP C 24PF 


C808 C92-0004-05 CHIP-TAN —1.0UF 


C675 CK73FB1E103K CHIP C 0.010UF K (907-912 CK73FB1H102K CHIP C 1000PF «kK 
C676 C92-0004-05 CHIP-TAN —_1.0UF 16WV (914-926 CK73FB1H102K CHIP C 1000PF «kK 
C677 CEO4EW1C221M ELECTRO 220UF = 16WV TC506,507 C05-0377-05 TRIMMER CAPACITOR —_10PF 


C678 CK73FB1E103K CHIP C O.010UF K TC508,509 C05-0376-05 TRIMMER CAPACITOR — 6PF 


C679 CQ92M1H822K MYLAR 8200PF TC800 C05-0344-05 TRIMMER CAPACITOR 


C680 C91-1083-05 FILM 0.47UF  63\WV . 
C681 CK73FB1H102K CHIP C 1000PF K CN2 £04-0154-05 RF COAXIAL CABLE SOCKET 
C682,683 CK73FB1E103K CHIP C 0.010UF CN4 £04-0154-05 RF COAXIAL CABLE SOCKET 


C684 CK73FB1H103K CHIP C 0.010UF 


CN5,6 £04-0191-05 RF COAXIAL CABLE SOCKET 
CN7 £40-3238-05 PIN CONNECTOR (3P) 


(685.686 CK73FB1E103K CHIP C 0.010UF K CN10 £04-0154-05 RF COAXIAL CABLE SOCKET 
C687 CC73FCH1HO20C CHIP C 2.0PF C 

C688 CC73FCH1H1RSC CHIP C 1.5PF C CN13 £40-5741-05 PIN CONNECTOR (8P) 

C689 CC73FCH1HO30C CHIP C 3.0PF C CN14 £40-5740-05 PIN CONNECTOR (20P) 
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LO-G/US 
PARTS LSIT 


RF UNIT (X44-3210-00) 


Parts No. 


Description Parts No. Description Desti- 


nation 
L40-2282-14 SMALL FIXED INDUCTOR 
L34-4264-05 COlL 
40-1021-14 SMALL FIXED INDUCTOR 
L34-4265-05 COIL 


L19-0324-05 TROIDAL COIL 


CN15-17 £04-0154-05 RF COAXIAL CABLE SOCKET 
CN5S00 * | €40-5740-05 PIN CONNECTOR (20P) 
CN501 £40-3237-05 N CONNECTOR (2) 
CN502-505 £04-0154-05 F COAXIAL CABLE SOCKET (2P) 
CN506 £40-3238-05 PIN CONNECTOR (3P) 


1s bre | 


CN508 £40-5606-05 


PIN CONNECTOR (3P) L40-4785-48 SMALL FIXED INDUCTOR (470NH) 
CN509 £40-5607-05 PIN CONNECTOR (4P) L19-0324-05 TROIDAL COIL 
CN510 E£23-0996-05 TERMINAL (TEST) 140-4705-48 SMALL FIXED INDUCTOR (47UH) 
CN800 £40-4463-05 PIN CONNECTOR 140-2785-48 SMALL FIXED INDUCTOR (270NH) 
CN801 £40-4464-05 PIN CONNECTOR 


L40-2285-48 SMALL FIXED INDUCTOR (220NH) 


CNg01 E40-3300-05 PIN CONNECTOR (3P) L19-0324-05 TROIDAL COIL_ 
CN903-907 * | £40-5743-05 FLAT CABLE CONNECTOR (6P) L39-1255-05 COIL 
Jt £06-0752-05 DIN SOCKET L40-1285-48 SMALL FIXED INDUCTOR (120NH) 
J2,3 £13-0166-05 PIN JACK L39-1255-05 COIL 
E11-0462-05 PHONE JACK L40-1015-48 SMALL FIXED INDUCTOR (100NH) 


£37-0546-05 
£37-0517-05 


EAD WIRE WITH CONNECTOR 
LEAD WIRE WITH MINIPIN PLUG 


L39-1255-05 COIL 
134-4222-05 COIL 
L34-4394-05 COIL 

L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
(40-2285-48 SMALL FIXED INDUCTOR (220NH) 


F11-1141-04 
F11-1140-04 


SHIELDING COVER 
SHIELDING CASE 


J30-0545-05 SPACER (TO XF1) 
= J30-0563-05 SPACER (TO XF3, X800) 


L34-4393-05 COIL 
L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 


L34-4394-05 COIL 
L72-0343-05 CERAMIC FILTER (8.4MHZ) 140-2295-48 SMALL FIXED INDUCTOR (2.2UH) 
LI * | 139-1254-05 COIL (40-2285-48 SMALL FIXED INDUCTOR (220NH) 
L2 L19-0324-05 TROIDAL COIL 
L3 L40-1021-14 SMALL FIXED INDUCTOR L34-4209-05 COIL 
L40-2701-14 SMALL FIXED INDUCTOR (40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
134-0943-05 C 
L L40-4791-14 SMALL FIXED L40-4785-48 SMALL FIXED INDUCTOR (470NH) 
L9 L40-2701-14 SMALL FIXED INDUCTOR L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
L L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
Li L19-0324-05 TROIDAL COIL L34-0535-05 COIL 
L12 L40-1005-48 SMALL FIXED INDUCTOR (10UH) L34-0536-05 COIL 
L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
L13 L40-4705-48 SMALL FIXED INDUCTOR (47UH) L40-2285-48 SMALL FIXED INDUCTOR (220NH) 
14,15 L40-1501-14 SMALL FIXED INDUCTOR L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
L16 L40-1021-14 SMALL FIXED INDUCTOR 
L17,18 L40-5691-14 SMALL FIXED INDUCTOR L19-0324-05 TROIDAL COIL 
L19 L40-1292-14 SMALL FIXED INDUCTOR L34-4395-05 COIL 
L39-1255-05 COIL 
L20 L40-8291-14 SMALL FIXED INDUCTOR 134-4395-05 COIL 
L21,22 L40-1292-14 SMALL FIXED INDUCTOR L34-4211-05 COIL 
L23 (40-5691-14 SMALL FIXED INDUCTOR 
L24 L40-1292-14 SMALL FIXED INDUCTOR L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
L40-1092-14 SMALL FIXED IND L34-4395-05 COIL 
134-4207-05 COIL 
L40-3391-14 MALL FIXED L34-0943-05 COIL 
L27 L40-1092-14 SMALL FIXED INDUCTOR L34-0781-05 COIL 
L28-31 134-4262-05 COIL 
132 L40-3382-14 SMALL FIXED INDUCTOR 134-0536-05 ~ 1 COIL 
L40-2792-14 MA L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
L40-3382-14 CTOR L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
L35 L40-2282-14 SMALL FIXED INDUCTOR L40-1005-48 SMALL FIXED INDUCTOR (10UH) 
L36 L40-2292-14 SMALL FIXED INDUCTOR 
L37 L40-2282-14 SMALL FIXED INDUCTOR L40-1805-48 SMALL FIXED INDUCTOR (18UH) 
L34-4289-05 L40-1081-42 SMALL FIXED INDUCTOR (0.1UH) 
L40-1001-42 SMALL FIXED INDUCTOR (10UH) 


L40-2282-14 SMALL FIXED INDU L40-1001-42 SMALL FIXED INDUCTOR (10UH) 
L42 L40-1292-14 SMALL FIXED INDUCTOR L40-1001-42 SMALL FIXED INDUCTOR (10UH) 
L43 L40-2282-14 SMALL FIXED INDUCTOR 
L44-46 * | 134-4392-05 COIL L40-1005-48 SMALL FIXED INDUCTOR (10UH) 
(40-2282-14 SMALL FIXED INDUCTOR 


L40-6805-48 SMALL FIXED INDUCTOR (68UH) 
L40-1005-48 SMALL FIXED INDUCTOR (10UH) 
L509,510 (40-2705-48 SMALL FIXED INDUCTOR (27UH) 


L40-1292-14 SMALL FIXED INDUCTOR 


TS-870S 


PARTS LIST 
nation 


SMALL FIXED INDUCTOR (18UH) 
SMALL FIXED INDUCTOR (27UH) 


RF UNIT (X44-3210-00) 


Desti- 
nation 


J] ie 


L511 * | L40-1805-48 
512,513 * | 140-2705-48 


Parts No. Description 


RK73FB2A222J 2.2K 
RK73FB2A103J 10K 


L514 _ | L40-2205-48 SMALL FIXED INDUCTOR (22UH) RK73FB2A330J 33 
L515 * | L40-1805-48 SMALL FIXED INDUCTOR (18UH) RK73FB2A102J 1.0K 
L516 140-5695-48 SMALL FIXED INDUCTOR (5.6UH) RK73FB2A330J 33 


L517 


(40-1005-48 SMALL FIXED INDUCTOR (10UH) 


RK73FB2A101J 100 


L518 L34-4222-05 COIL RK73FB2A222J 2.2K 
L519 * 1 134-4421-05 COIL RK73FB2A561J 560 
L520 (34-4222-05 COIL 


RK73FB2A181J 180 


L521,522 RK73FB2A680J 68 


L40-2285-48 SMALL FIXED INDUCTOR (220NH) 


L523 L40-1005-48 


SMALL FIXED INDUCTOR (10UH) RK73FB2A103J 


L524 L40-1095-48 SMALL FIXED INDUCTOR (1UH) RK73FB2A223J 
L525,526 L40-2205-48 SMALL FIXED INDUCTOR (22UH) RK73FB2A121J 
L528 * | 34-4396-05 COIL 


RK73FB2A680J 


L529,530 RK73FB2A560J 


L34-4222-05 COIL 


531-534 


L40-1015-48 SMALL FIXED INDUCTOR (100UH) RK73FB2A680J 


L535 L33-0664-05 CHOKE COIL RK73FB2A220J 
L536 L34-2354-05 COIL RK73FB2A121J 
L537 L40-4795-48 SMALL FIXED INDUCTOR (4.7UH) RK73FB2A220J 


L538 (33-0664-05 CHOKE COIL 


RK73FB2A121J 


L539 


134-2354-05 COIL 


RK73FB2A220J 


L540 140-4795-48 SMALL FIXED INDUCTOR (4.7UH) RK73FB2A121J 
L541 (33-0664-05 CHOKE COIL RK73FB2A220J 
L542 (34-2354-05 COIL RK73FB2A121J 
L543 L40-4795-48 SMALL FIXED INDUCTOR (4.7UH) RK73FB2A220J 


L544 


L33-0664-05 CHOKE COIL 


RK73FB2A121J 


L545 L34-2354-05 COIL RK73FB2A220J 
L546 140-4795-48 SMALL FIXED INDUCTOR (4.7UH) RK73FB2A121J 
L547 L40-3385-48 SMALL FIXED INDUCTOR (330NH) RK73FB2A220J 
1548 L40-1295-48 SMALL FIXED INDUCTOR (1.2UH) RK73FB2A121J 


549 L40-3385-48 


SMALL FIXED INDUCTOR (330NH) RK73FB2A220J 


L550 L40-2285-48 SMALL FIXED INDUCTOR (220NH) RK73FB2A121J 
L551 L40-1015-48 SMALL FIXED INDUCTOR (100NH) RK73FB2A220J 
L552 * | L40-2795-48 SMALL FIXED INDUCTOR (2.7UH) RK73FB2A121J 
L553 L40-1595-48 SMALL FIXED INDUCTOR (1.5UH) RK73FB2A220J 


L554 L40-2295-48 


SMALL FIXED INDUCTOR (2.2UH) RK73FB2A121J 


L555 (40-3395-48 SMALL FIXED INDUCTOR (3.3UH) RK73FB2A151J 
L556 L40-2285-48 SMALL FIXED INDUCTOR (220NH) RK73FB2A223J 
L557-559 L40-1015-48 SMALL FIXED INDUCTOR (100UH) RK73FB2A104J 


L580,581 140-1005-48 SMALL FIXED INDUCTOR (10UH) RK73FB2A393J 


L601 


L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) RK73FB2A330J 


L603 L40-2785-48 SMALL FIXED INDUCTOR (270NH) RK73FB2A473J 
L604 L40-1015-48 SMALL FIXED INDUCTOR (100UH) RK73FB2A151J 
X800 L77-1521-15 CRYSTAL RESONATOR (20MHZ) RK73FB2A331J 


XF1 L71-0401-05 


CRYSTAL FILTER (73.05MHZ) RK73FB2A221J 


XF2 L71-0235-05 


L71-0266-05 


CRYSTAL FILTER 
CRYSTAL FILTER (8830KHZ) 


RK73FB2A101J 
RK73FB2A473J 
RK73FB2A151J 
RK73FB2A152J 
RK73FB2A680J 


N38-2640-46 PAN HEAD MACHINE SCREW 


R90-0721-05 MULTI-COMP 4.7K X 16 


RD14BB2E470J RD 47 J 1/4W RK73FB2A220J 
ROD14BB2E151J RD 150 J 1/4W RK73FB2A100J 
RK73FB2A101J CHIP R 100 J 1/10W RK73FB2A151J 


RD14BB2E101J RD 100 J 1/4W RK73FB2A471J 


RK73FB2A102J 


RD14BB2E820J 
RK73FB2A221J 
RK73FB2A181J 
RK73FB2A331J 
RK73FB2A470J 


RD 82 J 1/4W 
CHIP R 220, «J I/10W 
CHIP R 180 6S) (1/10W 
CHIP R 330 J 1/10W 
CHIP R 47 J 1/10W 


RK73FB2A471J 
RK73FB2A562J 
RK73FB2A220J 
RK73FB2A150J 


65 


LS-3/05 


RF UNIT (X44-3210-00) 


parts 


Description 


RK73FB2A471J 
RK73FB2A680J 
RK73FB2A331J 
RK73FB2A102J 
RK73FB2A100J 


RK73FB2A471J 
RK73FB2A100J 
RK73FB2A180J 
RK73FB2A331J 
RK73FB2A331J 


RK73FB2A101J 
RK73FB2A223J 
RK73FB2A333J 
RK73FB2A122J 
RK73FB2A104J 


RK73FB2A473J 
RK73FB2A473J 
RK73FB2A471J 
RK73FB2A221J 
RK73FB2A330J 


RK73FB2A471J 
RK73FB2A562J 
RK73FB2A223J 
RK73FB2A181J 
RK73FB2A471J 


RK73FB2A330J 
RK73FB2A182J 
RK73FB2A330J 
RK73FB2A101J 
RK73FB2A222J 


RK73FB2A101J 
RK73FB2A332J 
RK73FB2A152J 
RK73FB2A473J 
RK73FB2A222J 


RK73FB2A101J 
RK73FB2A393J 
RK73FB2A102J 
RK73FB2A223J 
RK73FB2A101J 


RK73FB2A393J 
RK73FB2A223J 
RK73FB2A102J 
RK73FB2A103J 
RK73FB2A153J 


RK73FB2A563J 
RK73FB2A103J 
RK73FB2A104J 
RK73FB2A222J 
RK73FB2A103J 


RK73FB2A470J 
RK73FB2A121J 
RK73FB2A103J 
RK73FB2A562J 
RK73FB2A470J 


RK73FB2A152J 
RK73FB2A103J 
RK73FB2A151J 
RK73FB2A102J 


470 
68 
330 
1.0K 
10 


470 
10 
18 


330 


PARTS LSIT 


R195,196 
R197 
R198 
R199,200 
R201 


R202,203 
R204 

R205,206 
R207,208 
R209 


R210 
R211 
R212,213 
R214 
R215 


R216 
R217 
R218 
R219 
R220 


R221 
R222 
R223 
R224 
R225 


R226 
R229 
R230 
R231,232 
R233 


R234 
R235 
R236,237 
R238 
R239 


R240 
R241,242 
R243 
R244 
R245 


R246 
R248 
R249 
R250 
R251 


R252 
R253 
R256 
R257 
R258 


R259 
R260 
R261 
R262 
R263 


R264 
R265 
R266 
R267 


ae Desti- 
ee les] rome [een 


RK73FB2A330J 
RK73FB2A273J 
RK73FB2A103J 
RK73FB2A221J 
RK73FB2A473J 


RK73FB2A680J 
RK73FB2A101J 
RK73FB2A471J 
RK73FB2A330J 
RK73FB2A471J 


RK73FB2A102J 
RK73FB2A472J 
RK73FB2A330J 
RK73FB2A103J 
RK73FB2A823J 


RK73FB2A681J 
RK73FB2A151J 
RK73FB2A332J 
RK73FB2A103J 
RK73FB2A101J 


RK73FB2A102J 
RK73FB2A103J 
RK73FB2A392J 
RK73FB2A332J 
RK73FB2A223J 


RK73FB2A562J 
RK73FB2A103J 
RK73FB2A152J 
RK73FB2A221J 
RK73FB2A152J 


RK73FB2A101J 
RK73FB2A152J 
RK73FB2A101J 
RK73FB2A152J 
RK73FB2A101J 


RK73FB2A152J 
RK73FB2A331J 
RK73FB2A152J 
RK73FB2A101J 
RK73FB2A152J 


RK73FB2A221J 
RK73FB2A822J 
RK73FB2A222J 
RK73FB2A103J 
RK73FB2A153J 


RK73FB2A102J 
RK73FB2A472J 
RK73FB2A472J 
RK73FB2A101J 
RK73FB2A331J 


RK73FB2A104J 
RK73FB2A102J 
RK73FB2A331J 
RK73FB2A102J 
RK73FB2A332J 


RK73FB2A222J 
RK73FB2A272J 
RK73FB2A332J 
RK73FB2A822J 


R268 
R269 
R271 
R272 
R276 


R277 
R278 
R279 
R280 
R281 


R284 
R285 
R286 
R287 
R288 


R289 
R290,291 
R292,293 
R294-297 
R298 


R320 
R322,323 
R324 
R325 
R329 


R330 
R331 
R332 
R333 
R334 


R335 
R336,337 
R338 
R339 
R340 


R351-362 
R363 
R380 
R381 
R382 


R383-385 
R386 
R500 
R501 
R502 


R503 
R504 
R505 
R506 
R507 


R508 
R509 
R510 
R511 
R512 


R513 
R514 
R515 
R516 


fim fom eee [em 
nation 


RK73FB2A273J 
RK73FB2A103J 
RK73FB2A224J 
RK73FB2A104J 
RK73FB2A474J 


RK73FB2A103J 
RK73FB2A224J 
RK73FB2A473J 
RK73FB2A223J 
RK73FB2A222J 


RK73FB2A224J 
RK73FB2A103J 
RK73FB2A101J 
RK73FB2A103J 
RK73FB2A472J 


RK73FB2A103J 
RK73FB2A472J 
RK73FB2A681J 
RK73FB2A224J 
RK73FB2A472J 


RK73FB2A472J 
RK73FB2A223J 
RK73FB2A101J 
RK73FB2A102J 
RK73FB2A224J 


RK73FB2A104J 
RK73FB2A684J 
RK73FB2A103J 
RK73FB2A680J 
RK73FB2A391J 


RK73FB2A272J 
RK73FB2A104J 
RK73FB2A154J 
RK73FB2A224J 
RK73FB2A101J 


RK73FB2A103J 
R92-0670-05 

RK73FB2A682J 
RK73FB2A183J 
RK73FB2A181J 


R92-0670-05 
RK73FB2A330J 
RK73FB2A103J 
RK73FB2A470J 
RK73FB2A331J 


RK73FB2A472J 
RK73FB2A681J 


| RK73FB2A561J 


RK73FB2A333J 
RK73FB2A101J 


RK73FB2A272J 
RK73FB2A681J 
RK73FB2A470J 
RK73FB2A122J 
RK73FB2A472J 


RK73FB2A103J 
RK73FB2A220J 
RK73FB2A331J 
RK73FB2A560J 


PARTS LIST 


R517-519 
R520 
R521 
R522 
R523 


R524,525 
R526 
R527 
R528 
R529 


R530 
R531 
R532 
R533 
R534 


R535 
R536 
R537 
R545 
R546 


R547 
R548,549 
R550 

R551 
R552 


R553 
R554 

R655,556 
R557 
R558 


R559,560 
R561,562 
R563 
R564 
R565 


R566 
RS67 
R570,571 
R572 

R580-583 


R584 
R586 
R587 
R588,589 
R591 


R592 
R593,594 
R596 
R597 
R598,599 


R601 
R602 
R603 
R604 
R605 


R606 
R608 
R609,610 
R611 


Pm fo] ae 


RK73FB2A470J 
RK73FB2A101J 
RK73FB2A223J 
RK73FB2A331J 
RK73FB2A470J 


RK73FB2A102J 
RK73FB2A331J 
RK73FB2A680J 
RK73FB2A391 J 
RK73FB2A680J 


RK73FB2A103J 
RK73FB2A222J) 
RK73FB2A151J 
RK73FB2A680J 
RK73FB2A101J 


RK73FB2A471J 
RK73FB2A470J 
RK73FB2A220J 
RK73FB2A103J 
RK73FB2A821J 


RK73FB2A331 J 
RK73FB2A470J 
RK73FB2A181J 
RK73FB2A221J 
RK73FB2A101J 


RK73FB2A333J 
RK73FB2A682J 
RK73FB2A101J 
RK73FB2A221J 
RK73FB2A101J 


RK73FB2A473J 
RK73FB2A101J 
RK73FB2A102J 
RK73FB2A681 J 
RK73FB2A101J 


RK73FB2A471J 
RK73FB2A221J 
RK73FB2A2225 
RK73FB2A272J 
RK73FB2A223J 


RK73FB2A101J 
RK73FB2A682J 
RK73FB2A473¥J 
RK73FB2A101J 
RK73FB2A682J 


RK73FB2A473J 
RK73FB2A101J 
RK73FB2A682J 
RK73FB2A473J 
RK73FB2A101J 


RK73FB2A682J CHIP R J 
RK73FB2A473J CHIP R 47K J 
RK73FB2A101J [cx R 100 J 
RK73FB2A470J CHIP R 47 J 

J 


RK73FB2A103J 
RK73FB2A471J 
RK73FB2A103J 


RK73FB2A102J 


RK73FB2A392J 


TS-870S 


RF UNIT (X44-3210-00) 


Description 


CHIP R 47 J 
CHIP R 100 J 
CHIP R 22K J 
CHIP R 330 J 
CHIP R 47 J 


CHIP R 1.0K J 
CHIP R 330 J 
CHIP R 68 J 
CHIP R 390 J 
CHIP R 68 J 


CHIP R J 
CHIP R 2D IKae ys 
CHIP R 150 J 
CHIP R 68 J 
CHIP R J 


CHIP R J 
CHIP R 47 J 
CHIP R 22 J 
CHIP R 10K J 
CHIP R J 


CHIP R 

CHIP R 47 J 
CHIP R 180 J 
CHIP R 220 


CHIP R 


CHIP R 

CHIP R 6.8K J 
CHIP R 100 J 
CHIP R 220 J 


CHIP R 


CHIP R 

CHIP R 100 J 
CHIP R 1.0K J 
CHIP R 680 J 


CHIP R 


CHIP R 
CHIP R 220 J 
CHIP R Licked 
CHIP R ZK nd 
CHIP R 


CHIP R 

CHIP R 6.8K J 
CHIP R 41K oJ 
CHIP R 100 J 


CHIP R 


CHIP R J 
CHIP R 100 J 
CHIP R 6.8K J 
CHIP R 4iK J 
CHIP R J 


CHIP R 


CHIPR 10K 
CHIPR 470 
CHIPR 10K 
CHIPR 


a © = Gc 


Desti- 
nation 


67 


lLo-d/US 
PARTS LSIT 


RF UNIT (X44-3210-00) 


Description 


R612 RK73FB2A821J CHIP R 
R613 RK73FB2A271J CHIP R 
R614 RK73FB2A101J CHIP R 
R615 RK73FB2A220J CHIP R 
R616 RK73FB2A470J CHIP R 


ae Desti- 
Address 5 Description 
K 


VR3 R12-6427-05 TRIMMING POT. 47 
VR901-904 R31-0605-05 VARIABLE RESISTOR 100K 
VR905,906 R31-0606-05 VARIABLE RESISTOR 10K 


K1-3 $51-1428-05 RELAY 
K4 $51-1420-05 RELAY 


R617 RK73FB2A392J CHIP R $800 $31-2420-05 SLIDE SWITCH 


R618 RK73FB2A103J CHIP R 
R619 RK73FB2A220J CHIP R 
R620 RK73FB2A471J CHIP R 
R621 RK73FB2A183J CHIP R 


D1-3 LFBO1 DIODE 
D4-7 RLS245 DIODE 
D8 18V128 DIODE 
D10 LFBO1 DIODE 


R622 RK73FB2A122J CHIP R D011 18V128 DIODE 


R623 RK73FB2A102J CHIP R 
R624 RK73FB2A334J CHIP R 
R625 RK73FB2A182J CHIP R 
R626 RK73FB2A331J CHIP R 


D12 RLS135 DIODE 
013 18V128 DIODE 
D14 RLS135 DIODE 
015 18V128 DIODE 

R 


R627 RK73FB2A102J CHIP R D16 L$135 DIODE 


R628 RK73FB2A101J CHIP R 
R629 RK73FB2A821J CHIP R 
R630 RK73FB2A822J CHIP R 
R631 RK73FB2A103J CHIP R 


D17 1SV128 DIODE 
D18 RLS135 DIODE 
D19 18V128 DIODE 
020 RLS135 DIODE 

1 


R632 RK73FB2A102J CHIP R D021 $V128 DIODE 


R633 RK73FB2A181J CHIP R 
R634 RK73FB2A331J CHIP R 
R635 RK73FB2A823J CHIP.R 
R636 RK73FB2A333J CHIP R 


022 RLS135 DIODE 
D023 18V128 DIODE 
024 RLS135 DIODE 
025 1SV128 DIODE 


R637 RK73FB2A101J CHIP R 026 RLS135 DIODE 


R638 RK73FB2A470J CHIP R 
R639 RK73FB2A682J CHIP R 
R640 RK73FB2A102J CHIP R 
R641 RK73FB2A151J CHIP R 


027 18V128 DIODE 
028 RLS135 DIODE 


D29 18V128 DIODE 
RLS135 DIODE 
1$V128 DIODE 


R642 RK73FB2A150J CHIP R 
R643 RK73FB2A471J CHIP R 
R644 RK73FB2A103J CHIP R 
R645 RK73FB2A392J CHIP R 
R646 RK73FB2A822J CHIP R 


RLS135 DIODE 
18V128 DIODE 
RLS135 DIODE 
18V128 DIODE 
RLS135 DIODE 


R647 RK73FB2A102J CHIP R 
R648 RK73FB2A684J CHIP R 
R649 RK73FB2A182J CHIP R 
R650 RK73FB2A103J CHIP R 
R651 RK73FB2A472J CHIP R 


18V128 DIODE 
RLS135 DIODE 
18V128 DIODE 
DAN235K DIODE 


R652 RK73FB2A103J CHIP R HSM88ASR DIODE 


R653 RK73FB2A104J CHIP R 
R655-656 RK73FB2A103J CHIP R 
R657 RK73FB2A471J CHIP R 
R658 RK73FB2A101J CHIP R 


LFBO1 DIODE 
18V172 DIODE 
RD6.2M(B1) ZENER DIODE 
B30-2004-05 LED 
RD12M(B2) ZENER DIODE 


R659 RK73FB2A470J CHIP R 47 

R690-697 RK73FB2A221J CHIP R 220 
R699 RK73FB2A102J CHIP R 1,0K 
R710-712 RK73FB2A103J CHIP R 10K 
R800 RK73FB2A223J CHIP R 22K 


1$S355 DIODE 
RD3.0M(B2) ZENER DIODE 
1$$355 DIODE 
B30-2004-05 LED 

LFBO1 DIODE 


R801 RK73FB2A103J CHIP R 10K 
R802 RK73FB2A222J CHIP R 2.2K 
R803 RK73FB2A271J CHIP R 270 
R804 RK73FB2A101J CHIP R 100 
R901-902 RK73FB2A101J CHIP R 100 


1$S355 DIODE 
DAN202K DIODE 
18V128 DIODE 
RD6.2M(B1) ZENER DIODE 


R903-906 RK73FB2A101J CHIP R 100 RD4.7M(B2) ZENER DIODE 


R908-920 RK73FB2A101J CHIP R 100 
R925-928 RK73EB2B221J CHIP R 220 


188355 DIODE 
VR2 R12-6417-05 TRIMMING POT. 


1SV166 DIODE 


68 


Description 


[ee oes RS re 


RLS73 
1SV166 
RLS73 
1SV166 
RLS73 
1SV166 
RLS73 
1$S181 
1C9174F 
NJM2904M 
M62363FP 
NJM2902M 
NJM2303M 
NJM78LO5UA 
F71022 
UPD74HC3906 
SN16913P 
MB86001 PF 
SN76514N 
MB86001 PF 
TA78LO9F 
* | TA78DSO9F 
* | B30-2134-05 
DTA124EK 
DTC124EK 
FMA1 
282954 
28C2712(Y) 
FMG4 
3SK131(M) 
* | 2SK2218(5) 
2SC2954 
' 2SK520(K44) 
2SD1624(S) 
2SC2714(Y) 
3SK131(M) 
2SK520(K43) 
2SC2712(Y) 
3SK131(M) 
3SK184(R) 
3SK131(M) 
DTC124EK 
28C€2712(Y) 
DIC143TK 
2SC2712(Y) 
DTA124EK 
— 28C2712(Y) 
2SK208(Y) 
DTC124EK 
28C2712(Y) 
28C2712(Y) 
2SB1188(0,R) 
DTC124EK 
2SB1188(0,R) 
DTC143EK 
FMC3 
DTA143EK 
FMC3 
DTA143EK 


DIODE 
DIODE 
DIODE 
D 
D 


ODE 
IODE 


ODE 
DIODE 
DIODE 

IC (CMOS 1/0 EXTENSION) 
IC (OP AMP X2) 


IC (Bbit D/A CONVERTER) 
IC (OP AMP X4) 

IC (COMPARATOR X2) 

IC (VOLTAGE REGULATOR/ +5V) 
IC (DDS) 


IC (DUAL DECADE COUNTER) 
IC (DUBLE BALANCED MIXERS) 
IC 

IC (MIXER) 

IC 


IC (VOLTAGE REGULATOR/ +9V) 
IC 

LAMP 

DIGITAL TRANSISTOR 

DIGITAL TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
FET 


FET 
TRANSISTOR 
FET 

TRANSISTOR 
TRANSISTOR 


FET 
FET 
TRANSISTOR 
FET 
FET 


FET 
DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 
TRANSISTOR 


DIGITAL TRANSISTOR 
TRANSISTOR 

FET 

DIGITAL TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 


TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 


PARTS LIST 


Desti- 
nation 


TS-870S 


RF UNIT (X44-3210-00) 
FINAL UNIT (X45-351X-XX) 


0516-519 
0520-523 
0524,525 
0526 

0527-529 


0530 
0531 
0532 
0533 

0534-536 


0537 
0539 
Q800 
THI 
TH2 


TH3 
TH4 


$901,902 
$903 
$904 


A501 2F 


aoe Desti- 
Ref. No. | Address Ney Parts No. Description 

Q65 2SA1162(Y) TRANSISTOR 

Q66 DTC114EK DIGITAL TRANSISTOR 

Q70 DTC114EK DIGITAL TRANSISTOR 

a71 DTA114EK DIGITAL TRANSISTOR 

0500-503 2SC2712(Y) TRANSISTOR 

0504,505 2SK508NV(K53) FET 

0506-508 28€2712(Y) TRANSISTOR 

Q510,511 28C2712(Y) TRANSISTOR 

0512-514 2S€2714(Y) TRANSISTOR 

0515 28C2712(Y) TRANSISTOR 


DTC114EK DIGITAL TRANSISTOR 
2SK508NV(K53) FET 

28C2714(Y) TRANSISTOR 
2SC2996(Y,0) TRANSISTOR 
2SC3722K(R) TRANSISTOR 


28€2712(Y) TRANSISTOR 
28C2714(Y) TRANSISTOR 
282954 TRANSISTOR 
DTA124EK DIGITAL TRANSISTOR 
2SC3722K(R) TRANSISTOR 


2SD1757K TRANSISTOR 
2SC2714(Y) TRANSISTOR 
2SC€2714(Y) TRANSISTOR 


157-101-53019 
157-302-53008 


THERMISTOR 100 
THERMISTOR 3K 


157-101-53019 
157-302-53008 


THERMISTOR 100 
THERMISTOR 3K 


W02-1687-15 ENCODER (FILTER) 
* | W02-1861-05 ENCODER (RIT/XIT) 
W02-1660-15 ENCODER (M.CH/VFO.CH) 


X58-3390-03 


ewer 


SUB UNIT (VC02) 


des 


FINAL UNIT 


(X45-351X-XX) 0-00: K,P,M,M2,X 2-71: E,E2,E3,E9 


C1 
C2 
C3 
C4 
C5 


C6 
C7 
C8-18 
C19-33 
C101 


C102 
C103 
C104,105 
C106 
C107 


C108 
C109 
C110 
C111 
C112 


C113,114 
C115 
C116 


CK73FF1H473Z CHIP C 0.047UF Z 
CC73FCH1H101J CHIP C 100PF J 
CC45FCH2HO30C CERAMIC —-3.0PF & 
CC73FCH1H560J CHIP C S6PF J 
CK73FF1H473Z CHIP C 0.047UF Z 


CEO4EW1HO10M ELECTRO 1.0UF SOWV 
CK73FB1H103K CHIP C Q.010UF K 
CK73FB1H102K CHIP C \O00PF_ K 
CK73FB1H103K CHIP C O.010UF K 
CM93D2H102J MICA 1000PF J 
CC45FSL2H331J CERAMIC — 330PF J 
CC45FSL2H271J CERAMIC —.270PF J 
CM93D2H102J MICA 1O00PF J 
CC45FSL2H151J CERAMIC —-150PF J 
CM93D2H222J MICA 2200PF J 


CC45FSL2H181J CERAMIC 180PF J 
CC45FSL2H101J CERAMIC 100PF J 
CM93D2H102J MICA 1000PF J 
CM93D2H561J MICA S60PF J 
CC45FSL2H471J CERAMIC 470PF J 


CC45FSL2H181J CERAMIC 180PF J 
CC45FSL2H391J CERAMIC- 390PF J 
CC45FSL2H471J CERAMIC 470PF J 
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lLO-G/US 


FINAL UNIT (X45-351X-XX) 


Parts No. 


C138 
C139 
C140,141 
C142 


C143,144 
C145 
C146 
C147 
C148,149 


C431-433 
C435 
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CC45FSL2H271J 
CC45FSL2H391J 
CC45FSL2H471J 
CC45FSL2H181J 
CC45FSL2H331 J 


CC45FSL2H820J 
CC45FSL2H331 J 
CC45FSL2H121J 
CC45FSL2H270J 
CC45FSL2H151J 


CC45FSL2H471J 
CC45FSL2H270J 
CC45FSL2H220J 
CC45FSL2H331 J 
CC45FSL2H471J 


CC45FSL2H680J 
CC45FSL2H560J 
CC45FSL2H151J 
CC45FSL2H471J 
CC45FSL2H560J 


CC45FSL2H151 
CC45FSL2H331 
CC45FSL2H330 
CC45FSL2H221 
CC45FSL2H10 


[Se 


CC45FSL2H151J 
CC45FSL2H120J 
CC45FSL2H271J 
CC45FSL2H390J 
CC45FSL2H820J 


CC45FSL2H100D 
CC45FSL2H121J 
CC45FSL2H470J 
CC45FSL2H330J 
CC45FSL2H820J 


CC45FSL2H100D 
CC45FSL2HOS0D 
CC45FSL2H270J 
CK73FB1H103K 

CC73FCH1H101J 


CC73FCH1H181J 
CC73FCH1H390J 
CEO4EW1C470M 
CEO4EW1C100M 
CEO4EW1E470M 


CK73FB1E104K 
CEO4EW1E470M 
CK73FB1E104K 

CEO4EW1C470M 
CK73FB1H103K 


CK73FB1H222K 
CEO4EW1C330M 
CEO4EW1C101M 
CK73FB1H103K 
CK73FB1H102K 


CK73FB1H103K 
CEO4EW1E470M 
CK73FB1H103K 
CK73FB1E104K 


nation 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERA 
CERA 
CERAM 
CERAM 
CERAM 


CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CHIP C 
CHIP C 


CHIP C 
CHIP C 

ELECTRO 
ELECTRO 
ELECTRO 


CHIP C 
ELECTRO 
CHIP C 

ELECTRO 
CHIP C 


CHIP C 
ELECTRO 
ELECTRO 
CHIP C 
CHIP C 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 


270PF 
390PF 
470PF 
180PF 
330PF 


82PF 
330PF 
120PF 
27PF 

150PF 


470PF 
27PF 
22PF 
330PF 
470PF 


68PF 
S6PF 

150PF 
470PF 
S6PF 


150PF 
330PF 
33PF 

220PF 
100PF 


150PF 
12PF 
270PF 
39PF 
82PF 


10PF 
120PF 
47PF 
33PF 
82PF 


1OPF 
9.0PF 
27PF 
0.010UF 
100PF 


180PF 
39PF 
47UF 
10UF 
47UF 


0.10UF 
47UF 
0.10UF 
47UF 
0.010UF 


2200PF 
33UF 
100UF 
0.010UF 
1000PF 


0.010UF 
47UF 
0.010UF 
0.10UF 


PARTS LSIT 


New Desti- 
sine wa] rows [tein 


C436 CK73FB1H102K CHIP C 1000PF 

C437 CK73FB1H103K CHIP C 0.010UF : 
C438 CEO4EW1HO10M ELECTRO 1.0UF 5SOWV 
C439 CK73FB1H103K CHIP C O.O10UF K 
C450 CK73FB1H103K CHIP C 0.010UF 


(452-454 CK73FB1H103K CHIP C O.010UF K 
C455 CK73FB1H102K CHIP C 1000PF K 
C456-458 CK73FB1H103K CHIP C O.010UF K | 
C461 CC73FSL1H221J CHIP C HAUS 
C465 CK73FB1E104K CHIP C O.10UF K 


CHIP C 


C466-471 


CK73FF1C1052Z 1.QUF 


C472,473 CK73FB1E104K CHIP C O.10UF K 
C479 CEO4EW1HO10M ELECTRO 1.0UF SOWV 
C480-485 CK73FB1H103K CHIP C O.010UF K 
C486-488 CK73FB1E104K CHIP C O.10UF K 


C489 CC73FCH1H470J CHIP C 47PF J 
C490,491 CK73FB1H103K CHIP C O.010UF K 
C492 CK73FB1E104K CHIP C O.10UF K 
C493 CK73FB1H103K CHIP C 0.010UF K 
C494-496 CK73FB1E104K CHIP C O.10UF K 


C497-499 CK73FB1H103K CHIP C 0.010UF K 
C502 CK73FB1E473K CHIP C 0.047UF K 
C503 CK73FB1H102K CHIP C 1000PF kK 
CK73FB1E473K CHIP C 0.047UF K 
CK73FB1E223K CHIP C 0.022UF K 


CK73FB1H681K CHIP C 680PF K 
CK73FB1E473K CHIP C 0.047UF K 
CK73FB1E223K CHIP C 0.022UF K 
CEO4EW1C100M ELECTRO 10UF 16WV 
CC45FSL2H151J CERAMIC 150PF J 


CK73FB1E223K CHIP C 0.022UF 


CEO4EW1E101M ELECTRO 100UF SWV 
CM93D2H681J MICA 680PF J 
C91-1004-05 CHIP C 6800PF J 
CK73FB1H102K CHIP C 1000PF K 


CK73FB1E473K CHIP C 0.047UF 


CEO4EW1C100M ELECTRO JOUF 16WV 
CK73FB1E223K CHIP C 0.022UF K 
CEO4EW1E470M ELECTRO 47UF 25WV 


CM73F2H122J CHIP C 1200PF 


CC45FSL2H151J CERAMIC 150PF J 

CEO4EW1E101M ELECTRO 1O0UF 25WV 
(528,529 CK73FB1E104K CHIP C O.10UF K 
C533 CM73F2H561J CHIP C S60PF J 
C550 CK73FB1E104K CHIP C O.10UF K 


C551 CK73FB1H103K CHIP C Q.010UF K 
(552,553 CK73FB1H102K CHIP C 1000PF_ K 
C554 CK73FB1H223K CHIP C 0.022UF K 
C557 CK73FB1H102K CHIP C 1000PF kK 
C558 CK73FB1H103K CHIP C O.010UF kK 


C559 CK73FB1E104K CHIP C 0.10UF 


C560-563 C91-1171-05 HV C 0.01UF  1KWV 
C601 CK73FB1H103K CHIP C O.010UF K 
C602 CEO4EW1E102M ELECTRO 1000UF 25WV 
C603 CK73FB1H103K CHIP C 


O.010UF K 


C605,606 CK73FB1H103K CHIP-C O.010UF K 
C608,609 CK73FB1E104K CHIP C O.10UF K 
C610,611 CK73FB1E473K CHIP C 0.047UF K 
C612,613 CEO4EW1E470M ELECTRO 47UF 25WV 


TS-8708 


PARTS LIST 


FINAL UNIT (X45-351X-XX) 


ee Desti- 


oe fg] ie 


Description Ref. No. Parts No. 


C712 
C713 
C901 
C903 
TC1 


CN1,2 
CN3 
CN4 
CN5 
CN301 


CN302-305 
CN306,307 
CN401 
CN402 
CN403 


CN404 
CN405 
CN406 
CN407 
CN410 


CN411 
CN412 
CN413 
CN501,502 
CN503 


CN504 
CN505-507 
CN601 
CN602 
CN603 


WJ2K | * 
1J,2J | * 


CEO4EW1C471M ELECTRO 470UF 
CK73FB1E103K CHIP C 0.010UF 
CK73FB1H103K CHIP C 0.010UF 
CEO4EW1H2R2M ELECTRO 2.2UF 
C05-0030-15 TRIMMER CAPACITOR 


£04-0191-05 
£40-5469-05 
£40-5068-05 
E23-0996-05 
£40-3238-05 


£04-0191-05 
E23-0996-05 
£23-5745-05 
£40-5469-05 
£40-3242-05 


£40-3237-05 
£40-3239-05 
£40-5470-05 
£40-3240-05 
£04-0154-05 


£40-3239-05 
£04-0154-05 
£40-3238-05 
£04-0191-05 
£40-3240-05 


£40-3238-05 
£23-0996-05 
£40-3238-05 
£40-3239-05 
£40-5470-05 


£40-3240-05 
£40-3237-05 
£37-0539-05 
£37-0525-05 
£37-0067-05 


F29-0014-05 
FO6-4029-05 
F53-0093-05 


J13-0075-05 


L72-0319-05 
L72-0333-05 
L72-0366-05 
L40-2221-33 
L39-0480-15 


(40-2221-33 
L40-1015-48 
139-0491-05 
L39-0492-05 
L39-0493-05 


L39-1223-05 
(39-1224-05 
L39-1225-05 
L39-1222-05 


RF COAXIAL CABLE SOCKET 


SOWV 
20PF 


FLAT CABLE CONNECTOR (12P) 


PIN CONNECTOR (11P) 


TERMINAL (TEST) 


PIN CONNECTOR (3P) 


RF COAXIAL CABLE SOCKET 
TERMINAL (TEST) 


FLAT CABLE CONNECTOR (20P) 
FLAT CABLE CONNECTOR (12P) 


PIN CONNECTOR (7P) 


PIN CONNECTOR (2P) 
PIN CONNECTOR (4P) 


FLAT CABLE CONNECTOR (13P) 


PIN CONNECTOR (5P) 


RF COAXIAL CABLE SOCKET 


PIN CONNECTOR (4P) 


RF COAXIAL CABLE SOCKET 


PIN CONNECTOR (3P) 


RF COAXIAL CABLE SOCKET 


PIN CONNECTOR (5P) 


PIN CONNECTOR (3P) 
TERMINAL (TEST) 

PIN CONNECTOR (3P) 
PIN CONNECTOR (4P) 


FLAT CABLE CONNECTOR (13P) 


PIN CONNECTOR (5P) 
PIN CONNECTOR (2P) 


LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH TERMINALR 


LEAD WIRE WITH MINIPIN PLUG 


INSULATING BUSH 
FUSE (4A 250V) : C/5 
FUSE (5A 125V) : D/5 


FUSE CLIP : C/5 


CERAMIC FILTER (455KHZ) 
CERAMIC FILTER (455KHZ) 
CERAMIC FILTER (455KHZ) 
SMALL FIXED INDUCTOR 


TROIDAL COIL 


SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR (100UH) 


TROIDAL COIL (CORE : 
TROIDAL COIL (CORE : 
TROIDAL COIL (CORE : 


TROIDAL COIL (CORE : 
TROIDAL COIL (CORE : 
TROIDAL COIL (CORE : 
TROIDAL COIL (CORE : 


L92-0107-05) 
L92-0107-05) 
L92-0107-05) 


L92-0107-05) 
L92-0107-05) 
L92-0107-05) 
L92-0107-05) 


L114 
L115 
L116 
L301,302 
L303,304 


(401 
L450 
L451 
L452 
L453 


L454 
L455,456 
L457,458 
L460 

1461-465 


L466 
L501 
L502 
L503 
L504 


505,506 
L507 
L508,509 
L510 
L511 


L512 
L513 
L514 
L515,516 
L520 


L601 
L602 


R301-304 
R305 
R401 
R402 
R403,404 


R405 
R406 
R407 
R408 


2G,2H 


L34-1280-05 
L34-1281-05 
L34-1282-05 
L40-1015-48 
L34-1035-05 


L40-1015-48 
(40-2215-48 
L34-0943-05 
134-4255-05 
L40-4711-15 


L40-2221-33 
(34-4254-05 
L34-4255-05 
L40-3395-48 
L40-1092-12 


L40-1592-15 
L40-1505-48 
L40-3395-48 
L39-0481-05 
L33-0617-15 


L33-0699-05 
L39-1257-05 
L33-0617-15 
L39-0482-05 
L33-0651-05 


L33-0617-15 
L39-1209-25 
L40-1505-48 
L92-0150-05 
L40-3985-48 


L40-1005-48 
L40-1092-12 


N67-3010-46 
N87-3006-46 


RK73FB2A100J 
RK73FB2A330J 
RK73FB2A270J 
RK73FB2A181J 
RK73FB2A101J 


RK73FB2A473J 
RK73FB2A103J 
RK73FB2A393J 
RK73FB2A223J 
RK73FB2A104J 


RK73FB2A104J 
RK73FB2A473J 
RK73FB2A100J 
RK73FB2A272J 
RK73FB2A273J 


RK73FB2A473J 
RK73FB2A150J 
RK73FB2A221J 
RK73FB2A101J 


COIL 
COIL 
COIL 


COIL 


COIL 
COIL 


SMALL F 
COIL 
COIL 


SMALL FIXED INDUCTOR 


XED INDUCTOR 


C614 CEO4EW1E102M ELECTRO 1O00UF 25WV L108 L39-1223-05 TROIDAL COIL (CORE : L92-0107-05) 
C620 CK73FF1E104Z CHIP C O.10UF Z L109,110 L39-1221-05 TROIDAL COIL (CORE : L92-0108-05) 
C621,622 CEO4EW1E470M ELECTRO 47UF 25WV L111 L34-1279-05 COIL 
C623 CK73FF1E104Z CHIP C O.10UF 2 L112 L34-1281-05 COIL 
C701-711 CK73FB1H103K CHIP C Q.010UF K L113 L34-1279-05 COIL 


SMALL FIXED INDUCTOR (100UH) 


SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (220UH) 


SMALL FIXED INDUCTOR (3.3UH) 


TROIDAL COIL 
CHOKE COIL 


CHOKE COIL 
TROIDAL COIL 
CHOKE COIL 
TROIDAL COIL 
CHOKE COIL 


CHOKE COIL 
TROIDAL COIL 


SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR (15UH) 
SMALL FIXED INDUCTOR (3.3UH) 


SMALL FIXED INDUCTOR (15UH) 


TROIDAL CORE (W501) 


SMALL FIXED INDUCTOR (390NH) 


SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR 


PAN HEAD SEMS SCREW 


BRAZIER HEAD TAPTITE SCREW 


CHIP R 10 
CHIP R 33 
CHIP R 27 
CHIP R 180 
CHIP R 100 
CHIP R 47K 
CHIP R 10K 
CHIP R 39K 
CHIP R 22K 
CHIP R 100K 


CHIP R 100K 
CHIP R 47K 
CHIP R 10 

HIP R 2.7K 
CHIP R 27K 


47K 


CHIP R 16 
CHIP R 220 


CHIP R 100 


J 
J 
J 
J 
J 


| a ed ee ee ae 


ge Gee CoG Ce 


Ct ta Co 


1/10W 
1/10W 
/10W 
1/10W 
1/10W 


1/10W 
/10W 
1/10W 
1/10W 
/\0W 


/\0W 
/\0W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
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LS-G/U9 


FINAL UNIT (X45-351X-XX) 


Description 


PARTS LSIT 


Desti- 
nation 


R449,450 
R451,452 
R453 


R454,455 
R456 
R457,458 
R459 
R460 


R461 
R462 
R463,464 
R465,466 
R467-470 


R471 
R472 
R473 
R474 
R475 


R476 
R480 
R481 
R482 
R483 


R484 
R485 
R486 
R487-489 
R490 


R491,492 
R501 
R502 
R503 
R504 


R505,506 
R507 
R508,509 
R510 


72 


R92-1332-05 

RK73FB2A182J 
RK73FB2A101J 
RK73FB2A220J 
RK73FB2A101J 


RK73FB2A102J 
RK73FB2A104J 
RK73FB2A102J 
RK73FB2A393J 
RK73FB2A220J 


RK73FB2A331 J 
RK73FB2A220J5 
RK73FB2A103J 
RK73FB2A102J 
RK73FB2A222J 


RK73FB2A102J 
RK73FB2A470J 
RK73FB2A152J 
RK73FB2A332J 
RK73FB2A101J 


RK73FB2A472J 
RK73FB2A101J 
RK73FB2A222J 
RK73FB2A101J 
RK73FB2A152J 


RK73FB2A332J 
RK73FB2A333J 
RK73FB2A104J 
RK73FB2A471J 
RK73FB2A220J 


RK73FB2A102J 
RK73FB2A101J 
RK73FB2A151J 
RK73FB2A471J 
RK73FB2A330J 


RK73FB2A102J 
RK73FB2A104J 
RK73FB2A473J 
RK73FB2A104J 
RK73FB2A473J 


RK73FB2A472J 
RK73FB2A470J 
RK73FB2A471J 
RK73FB2A330J 
RK73FB2A221 J 


RK73FB2A223J 
RK73FB2A822J 
RK73FB2A560J 
RK73FB2A223J 
RK73FB2A681 J 


RK73FB2A471J 
RK73FB2A101J 
RK73FB2A331J 
RK73FB2A681 J 
RK73FB2A331J 


RK73FB2A6R8J 
RK73FB2A681J 
R92-0696-05 

RK73FB2A331J 


160 
1.8K 
100 
22 
100 


1.0K 
100K 
1.0K 
39K 
22 


330 
22 
10K 
1.0K 
2.2K 


1.0K 
47 
1.5K 
3.3K 
100 


4.7K 
100 
2.2K 
100 
1.5K 


3.3K 
33K 
100K 
470 
22 


ee fg] ao 


R511 RK73FB2A151J 
R512,513 R92-1318-05 

R514-517 RS14DB3A5R6J 
R518,519 RS14DB3A150J 
R520 RK73FB2A561J 


R521,522 
R530 
R601 
R701 
R702 


RS14DB3A5R6J 
R92-2543-05 

RK73FB2A472J 
RK73FB2A103J 
RK73FB2A101J 


R703-705 
R706 
R707 
R708 
R709 


RK73FB2A562J 
RK73FB2A472J 
RK73FB2A821J 
RK73FB2A272J 
RK73FB2A333J 


R710 
R712 
R713 
R714 
VR1 


R92-1282-05 
R92-1316-05 
RK73FB2A471J 
RK73FB2A153J 
R12-6730-05 


VR501,502 
W301 
W303 


R12-6734-05 
R92-0150-05 
R92-0150-05 


K1-14 
K301 
K302 
K601 


$51-1420-05 
$51-2417-05 
$51-1429-05 
$51-2423-05 


D1,2 

D3 

D4-10 
011 
D301,302 


1$S101 
RLZJ5.1B 
LFBO1 
DAP202K 
DSA301LA 


0303,304 
0401 
D402 
D450 
0451-456 


LFBO1 
18S226 
RD9.1M(B2) 
DAN235K 
1SV128 


D457 
D501 
D502,503 
D504 
0601 


DAN235K 
MA271-B 
SVO3YS 
SG-5L(R) 
LFBO1 


0701 
D702 


DAN202K 
LFBO1 


IC1 1C9174F 
10402 UPC7805H 
1C601 ,602 UPC7808H 


NJM2904M 
FMA? 
DTC114EK 
FMC2 
DTB143EK 


2SA1162(Y) 
28C2712(Y) 
2SD1624(S) 
2SD1406(Y) 
3SK131(M) 


3SK131(M) 


el 


CHIP R 150 1/10W 


CHIP R 100—CU SN ss 
FL-PROOFRS 5.6 J 1W 
FL-PROOFRS 15 J 1W 
CHIP R 960 J 1/10W 


FL-PROOFRS 5.6 J 

FIXED RESISTOR 6.8 1/2W 
CHIPR 47K J  1/10W 
CHIPR 10K J  1/10W 
CHIPR 100 J 1/10W 


CHIP R 5.6K J 

CHIP R 47K J  1/10W 
CHIP R 820 J 1/10W 
CHIP R 27K J 1/10W 
CHIP R 33K J 1/10W 


CHIP R 10 J 1W 
CHIP R 39 J IW 
CHIP R 470 J  1/10W 
CHIP R IK J 1/10W 
TRIMMING POT. 2 


TRIMMING POT. 
JUMPER REST OOHM = (ANT1) 
JUMPER REST OQOHM = (ANT2) 


RELAY 
RELAY 
RELAY 
RELAY 


DIODE 
ZENER DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
ZENER DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
IC (CMOS 1/0 EXTENSION) 

IC (VOLTAGE REGULATOR/ +5V) 
IC (VOLTAGE REGULATOR/ +8V) 


IC (OP AMP X2) 
TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
FET 


FET 


TS-870S 


FINAL UNIT (X45-351X-XX) 
AT UNIT (X53-3340-02) 


Desti- 
nation 


PARTS LIST 


Desti- 
nation 


Description 


New 
sue] se 


0472 2SC2712(Y) 
0475 3SK131(M) 
Q501 2SC1971 
0502,503 283133 
0504 2SD1406(Y) 
0505,506 2SC2879 
Q507 2SD1406(Y) 
0601 DTC143TK 
Q701 DIC114TK 
Q702,703 DTD114EK 
TH452 157-502-53002 
TH701 STP-41S 


AT UNIT (X53-3340-02) 


CC45FSL2H330J CERAMIC —-33PF J 
CK73FB1E103K CHIP C O.010UF K 
CK73FB1H102K CHIP C 1000PF K 
K 
1 


Parts No. Description 


TRANSISTOR 
FET 

TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


L40-1011-14 SMALL FIXED INDUCTOR 
L34-1276-15 COIL 
L39-0479-05 COIL 
(39-0495-05 COIL 
139-0494-15 COIL 


TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


L92-0117-05 TROIDAL CORE 


N87-3006-46 BRAZIER HEAD TAPTITE SCREW 
N88-3006-46 FLAT HEAD TAPTITE SCREW 


DIGITAL TRANSISTOR 
THERMISTOR 5K 
THERMISTOR 


RD14BB2E101J RD 100 J 1/4W 
RK73FB2A102J CHIP R 10K J 1/10W 
RD14BB2E560J RD 56 J 1/4W 

RK73FB2A181J CHIP R 180 J 1/10W 
RK73FB2A103J CHIP R 10K 6d 1/10W 


RK73FB2A563J CHIP R osbK = J 1/10W 
RK73FB2A121J CHIP R 120 J 1/10W 
RK73FB2A101J CHIP R 100 J 1/10W 
RK73FB2A563J CHIP R osBK =D 1/10W 
RK73FB2A121J CHIP R 120 J 1/10W 


CK73FB1E103K CHIP C 0.010UF 
CEO4EW1C470M ELECTRO 47UF 


RK73FB2A101J CHIP R 100 1/10W 
RK73FB2A330J CHIP R 33 1/10W 


CK73FB1E103K CHIP C O.O10UF K RK73FB2A103J CHIP R 10K 1/10W 
CK73EF1E474Z CHIP C O.47UF = Z RK73FB2A330J CHIP R 33 1/10W 
CK73FB1E103K CHIP C O.010UF K RK73FB2A103J CHIP R 10K 1/10W 
CEO4EW1C101M ELECTRO 100UF BWV 


CK73FB1E103K CHIP C 0.010UF 


RD14BB2E100J RD 10 1/4W 
RK73FB2A103J CHIP R 10K 1/10W 
RK73FB2A472J CHIP R 4.7K 1/10W 


CK73EF1E474Z CHIP C 0.47UF 


CK73FB1E103K CHIP C 0.010UF K RK73FB2A103J CHIP R 10K 1/10W 
CEO4EW1C101M ~~—+| ELECTRO 1OOUF = 16WV RD14BB2E101J RD 100 1/4W 
CK73FB1E103K CHIP C 0.010UF K 


CK73FB1H103K CHIP C 0.010UF 


RK73FB2A472J CHIP R 47K J  1/10W 
R01-3435-05 POTENTIOMETER 10K 
R92-0679-05 CHIP R 0 OHM 

R92-0670-05 CHIP R 0 OHM 

R92-0679-05 CHIP R 0 OHM 


C101-103 
C105-108 
TC1 

VC1,2 


CK73FB1H103K 
CK73FB1H103K 
C05-0031-15 

C02-0023-05 


CHIP C 0.010UF 
CHIP C 0.010UF K 
TRIMMER CAPACITOR — 10PF 
VARIABLE CAPACITOR  300PF 


R92-0670-05 CHIP R 0 OHM 
R92-0670-05 CHIP R 0 OHM 
R92-0679-05 CHIP R 0 OHM 
R92-0670-05 CHIP R 0 OHM 


D40-0633-15 GEAR ASSY 


£04-0157-05 


RF COAXIAL CABLE SOCKET 


£40-3239-05 PIN CONNECTOR (4P) £33-1984-05 PROCESSED WIRE KIT (to FIL:CN4) 
£40-3240-05 PIN CONNECTOR (5P) 
£40-3238-05 PIN CONNECTOR (3P) £33-1984-05 PROCESSED WIRE KIT (to CONT:CN4) 


£40-3237-05 PIN CONNECTOR (2P) £33-1984-05 PROCESSED WIRE KIT (to RL:AT1) 


£33-1984-05 PROCESSED WIRE KIT (to RL:AT2) 


£40-5068-05 
£40-5066-05 


PIN CONNECTOR (11P) 


PIN CONNECTOR (9P) $51-2407-05 RELAY 


$76-0401-05 RELAY 
$76-0401-05 RELAY 


F20-1081-04 INSULATING SHEET - 


F11-1142-22 SHIELDING CASE 
F10-1401-23 SHIELDING PLATE T42-0453-05 DC MOTOR 
F11-1143-14 SHIELDING COVER 


F11-1144-14 SHIELDING COVER 1$$101 DIODE 
03-8 1S$226 DIODE 
D10 1$1555 DIODE 
D101-103 181555 DIODE 


D105-108 181555 DIODE 


F10-2192-04 SHIELDING COVER 


J61-0307-05 BAND 


L39-0496-05 
L39-0415-25 
L40-1011-13 
L40-1011-14 
L40-1011-13 


COIL 
COIL 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


D109,110 RLS73 DIODE 

C1 SN74S74N IC (ONE SHOT MULTI) 
C2,3 TC4066BP IC (ANALOG/ DIGITAL SW) 
1C4,5 BA6109U2 IC (MOTOR DRIVER) 

16 NJM2903S IC (DUAL COMPALATOR) 


1101-103 


L40-1011-14 SMALL FIXED INDUCTOR 


\C7 MC78L05M IC (VOLTAGE REGULATOR/ +5V) 


73 


Lo-6/U5S 
PARTS LSIT 


AT UNIT (X53-3340-02) 
CONTROL UNIT (X53-356X-XX) 


New =e Desti- 
Address parts Parts No. Description eauan 
Q1,2 2SC2714{Y) TRANSISTOR 


a3 DTC114EK DIGITAL TRANSISTOR 
a4 2SA1204(Y) TRANSISTOR 
DTC114EK DIGITAL TRANSISTOR 


oe Desti- 
[cm | eves [owns | Ba 


C226,227 CK73GB1H103K CHIP C 0.010UF 
C228,229 CK73GB1H102K CHIP C 1000PF 
C230 CK73GB1H103K CHIP C 0.010UF 
€231-233 CK73GB1H102K CHIP C 1000PF 
(501-509 CK73GB1H103K CHIP C 0.010UF 


RAA RAR 


C511-521 
C522 
C523 
C601-604 
C605 


CK73GB1H103K 
CK73GB1H102K 
CK73GF1E104Z 

CK73GB1H103K 
CK73GF1E104Z 


CHIP C 0.010UF K 

CHIP C 1000PF K 

CHIP C WIDE ho 
uP 
Z 


CONTROL UNIT (X53-356X-XX) 0-11:K,P 0-21:M 
0-22:M2 0-71:X 2-71:E 2-72:E2 2-73:E3 2-74:E9 


C1,2 CK73GB1H102K CHIP C 1000PF «kK 
C3 C92-0044-05 CHIP-ELE 47UF 10WV 
C4 CK73GB1H102K CHIP C 1000PF «K 
C5 C92-0032-05 CHIP-ELE 4.7UF 25WV 
C6,7 CK73GF1E104Z CHIP C 0.10UF 


CHIP C 0.010UF 
CHIP C 0.10UF 


C606 CK73GB1H102K CHIP C JO00PF K 


401 


E23-0623-04 EARTH LUG 


C8 C92-0037-05 CHIP-ELE 10UF 16WV CN1,2 * | £40-5744-05 FLAT CABLE CONNECTOR (20P) 
cg C92-0032-05 CHIP-ELE 4.7UF 25WV CN3 £40-3239-05 PIN CONNECTOR (4P) 

C10,11 CK73GF1E104Z CHIP C O.10UF 2 CN4 * | €40-5763-05 PIN CONNECTOR (12P) 

C12 C92-0037-05 CHIP-ELE JOUF 16WV CNS * | £40-5744-05 FLAT CABLE CONNECTOR (20P) 


C13 C92-0032-05 CHIP-ELE 4.7UF 25WV 


CN6 £40-5761-05 
CN7 * | €40-5742-05 
CN8 * | £40-5739-05 
CN9,10 * | £40-5740-05 
CN11 * | £40-5744-05 


FLAT CABLE CONNECTOR (26P) 
FLAT CABLE CONNECTOR (13P) 
FLAT CABLE CONNECTOR (10P) 
FLAT CABLE CONNECTOR (20P) 
FLAT CABLE CONNECTOR (20P) 


C1415 CK73GF1E104Z CHIP C O.10UF Z 
C16 C92-0037-05 CHIP-ELE 1OUF 16WV 
C17-41 CK73GB1H102K CHIP C 1000PF_ K 
C42 CK73GB1H103K CHIP C 0.010UF 
C43,44 CK73GB1H102K CHIP C 1000PF 


CN12 £02-2015-05 SOCKET FOR IC 
C45 C92-0044-05 CHIP-ELE 47UF 10WV CN501 * | £40-5740-05 FLAT CABLE CONNECTOR (20P) 
C46,47 CK73GB1H103K CHIP C 0.010UF K CN601 £40-3251-05 PIN CONNECTOR (7P) 


C48,49 CC73GCH1H330J CHIP C 33PF J 
C50-54 CK73GB1H103K CHIP C O.010UF K 
C55 C92-0044-05 CHIP-ELE 47UF 1OWV 


£06-0858-15 CYLINDRICAL RECEPTACLE (8P MIC) 


F01-1007-04 HEAT SINK 


C56,57 CK73GF1E1042Z CHIP C O.10UF 2 
C58 CK73GB1H103K CHIP C O.010UF K 
C59 C92-0044-05 CHIP-ELE 47UF 1OWV 
C60 CK73GB1H103K CHIP C Q.010UF K 
C61 C92-0044-05 CHIP-ELE 47UF 10WV 


G02-0574-04 FLAT SPRING 


J19-1570-05 


HOLDER (BATT) 


L40-4705-48 
14,5 L40-1292-18 


SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR 


(62-77 CC73GCH1H101J CHIP C 100PF = J L6,7 L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
C78-80 CK73GB1H103K CHIP C 0.010UF K L8 L40-1292-18 SMALL FIXED INDUCTOR 
C81-88 CC73GCH1H101J CHIP C 100PF = J L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
C89-93 CK73GB1H103K CHIP C 0.010UF K 

C94-96 C92-0037-05 CHIP-ELE 10UF 16WV 140-1005-48 SMALL FIXED INDUCTOR (10UH) 


128 L40-4705-48 
X1 * | L77-1589-05 
L78-0325-05 


SMALL FIXED INDUCTOR (47UH) 
CRYSTAL RESONATOR (11.0592MHZ) 
RESONATOR (2.0MHZ) 


C97 C92-0044-05 CHIP-ELE 47UF 10WV 
C98-102 CK73GB1H103K CHIP C O.010UF K 
C103,104 CC73GCH1H220J CHIP C 22PF J 
C105-107 CK73GB1H103K CHIP C 0.010UF K 
C108 €92-0044-05 CHIP-ELE 47UF 1O0WV 


N32-2606-46 FLAT HEAD MACHIN SCREW 


RK73GB1J101J 
R3,4 RK73GB1J102J 
R5 RK73GB1J101J 
R6 RK73GB1J473J 
RK73GB1J102J 


CHIP R 100 1/16W 
CHIP R 1.0K 1/16W 


J 

C109,110 CK73GB1H103K CHIP C 0.010UF K J 
CHIP R 100 J 1/16W 

J 

J 


C111-113 C92-0023-05 CHIP-ELE 1.0UF SOWV 
C114 CK73GB1H103K CHIP C O.010UF K 

C115 C92-0023-05 CHIP-ELE 1.QUF SOWV 
C116,117 CK73GB1H103K CHIP C 0.010UF 


CHIP R 47K 1/16W 
CHIP R 1.0K 1/16W 


RK73GB1J101J CHIP R 100 J 1/16W 
(118-124 CK73GB1H102K CHIP C \000PF_ kK R29 RK73GB1J105J CHIP R 10M J  1/16W 
€125,126 CK73GB1H103K CHIP C O.010UF K R30-37 RK73GB1J101J CHIP R 100 J 1/16W 
C127-141 CC73GCH1H101J CHIP C 1002E R39 RK73GB1J102J CHIP R 10K J 1/16W 
(142-147 CK73GB1H102K CHIP C 1000PF_ kK RK73GB1J471J CHIP R 470 J 1/16W 
C148-150 CC73GCH1H101J CHIP C \OOPF J 


RK73GB1J103J CHIP R WOK JS 1/16W 
C152 CC73GCH1H101J CHIP C JOOP ed RK73GB1J5222J CHIP R 2.2K J  1/16W- 
C153-175 CK73GB1H102K CHIP C 1000PF kK RK73GB1J104J CHIP R 100K «6S 1/16W 
C177-183 CK73GB1H102K CHIP C 1000PF kK RK73GB1J472J CHIP R 47K J 1/16W 
C184-187 CK73GB1H103K CHIP C 0.010UF K RK73GB1J102J CHIP R 10K J 1/16W 
C188-223 CK73GB1H102K CHIP C 1000PF K 

RK73GB1J473J CHIP R 47K 1/16W 
€224,225 CC73GSL1H471J CHIP C 470PF RK73GB1J102J CHIP R 1.0K J  1/16W 


yeh 


TS-870S 


PARTS LIST 


CONTROL UNIT (X53-356X-XX) 


alee Desti- 
Address Parts No. Description 


RK73GB1J391J 390 
RK73GB1J271J 270 
RK73GB1J473J 47K 
RK73GB1J391J 390 
RK73GB1J271J 270 


Parts No. Description 


RK73GB1J473J 47K 
RK73GB1J473J 47K 
RK73GB1J103J 10K 
RK73GB1J102J 1.0K 
RK73GB1J473J 47K 


RK73GB1J103J 10K 
RK73GB1J102J 1.0K EE2E3E9 
R58 RK73GB1J473J 47K 
RK73GB1J103J 10K 
R69 RK73GB1J102J 1.0K 


RK73GB1J391J 390 
RK73GB1J271J 270 
RK73GB1J391J 390 
RK73GB1J271J 270 
RK73GB1J473J 47K 


| R70 RK73GB1J473J 47K 
R71,72 RK73GB1J103J 10K 
R73 RK73GB1J102J .OK 
R74 RK73GB1J473J 47K 
R75-85 RK73GB1J103J 10K 


RK73GB1J391J 390 
RK73GB1J271J 270 
RK73GB1J391J 390 
RK73GB1J271J 270 
RK73GB1J391J 390 


R86,87 RK73GB1J472J 4.7K 
R88 RK73GB1J5153J 15K 
R89 RK73GB1J334J 330K 
R90-92 RK73GB1J153J 15K 
R93 RK73GB1J103J 10K 


RK73GB1J271J 270 
R521-523 RK73GB1J473J 47K 
R524 RK73GB1J102J 1.0K 
R525 RK73GB1J473J 47K 
R526-527 RK73GB1J101J 100 


R94,95 RK73GB1J153J 
R96 RK73GB1J105J 
R97 RK73GB1J102J 
R98 RK73GB1J473J 
RQ RK73GB1J102J 


R528 RK73GB1J391J 390 
R529 RK73GB1J271J 
R530 RK73GB1J391J 390 
R531 RK73GB1J271J 
R532 RK73GB1J391J 


R100-105 RK73GB1J105J 
R107 RK73GB1J105J 
R108-119 RK73GB1J5104J 
R120-130 RK73GB1J101J 
R131 RK73GB1J102J 


R533 RK73GB1J271J 270 
R534 RK73GB1J391 J 390 
R535 RK73GB1J271J 270 
R536-539 RK73GB1J101J 00 
R540 RK73GB1J473J 41K 


R132,133 RK73GB1J103J 
R134-137 RK73GB1J101J 
R138-140 RK73GB1J101J 
R141-144 RK73GB1J102J 
R145 : RK73GB1J223J 


R541,542 RK73GB1J101J 100 
R543-546 RK73GB1J473J 47K 
R547,548 RK73GB1J103J OK 
R549-555 RK73GB1J473J 47K 
R556 RK73GB1J103J OK 


R146,147 RK73GB1J5473J 
R148-150 RK73GB1J101J 
R152-169 RK73GB1J101J 
R170 RK73GB1J474J 
R171 RK73GB1J102J 


S1 $62-0412-05 SLIDE SWITCH 
$501-545 $70-0439-05 TACT SWITCH 
$546-551 $70-0439-05 [ACT SWITCH 


D1-3 188355 DIODE 

D4 RD7.5M(B3) ZENER DIODE 
D5-12 1$$355 DIODE 

D501 B30-2036-05 LED (RED) 
D502 B30-2146-05 LED (ORANGE) 


R172-177 RK73GB1J101J 
R179-201 RK73GB1J101J 
R202 RK73GB1J473J 
R203-214 RK73GB1J101J 
R215 RK73GB1J473J 


0510-519 B30-2146-05 LED (ORANGE) 

Ci,2 UPC7805H IC (VOLTAGE REGULATOR/ +5V) 
IC3 TA78LO8F IC (VOLTAGE REGULATOR) 

C4 AT2402N10S12.7 C (2kbit SERIAL EEPROMM) 

C5 MB3780A C (BATTERY BACKUP) 


R216-222 RK73GB1J5101J 
R223 : RK73GB1J333J 
R224 RK73GB1J101J 
R225 RK73GB1J473J 
R226 RK73GB1J104J 


C6 M37702S4BFP C 
C7 TC7S04F C 
C8 LC35640MF-10 C 
es) TC4052BF C (4CH MPX/DE-MPX) 
C10 TC7SO4F IC (2CH NAND GATE) 


2CH NAND GATE) 
R227-234 RK73GB1J103J 


R235-237 RK73GB1J102J 
R238-240 RK73GB1J101J 
R241 RK73GB1J473J 
R242,243 RK73GB1J102J 


I(11 TC74VHC32F C 
C12 270512RJLVC C 
C13 TC4052BF C (4CH MPX/DE-MPX) 
1014 TC74VHCO8F C 
C15 TC74VHC245F C 


R244 RK73GB1J101J 1 KPMXE 
R244 RK73GB1J101J ] E2E3E9 
R245 RK73GB1J473J 
R501-504 RK73GB1J473J 


75 


L9-36/U5 
PARTS LSIT 


CONTROL UNIT (X53-356X-XX) 
TX-RX UNIT (X57-4620-00) 


Ref. No. Description 


Address Parts No. Description Desti- 
nation 


C16 CXD10950 IC (I/O EXPANDER) 
1C17,18 TC74VHC138F IC 

C19 TC74VHC573F IC 

20,21 L2Z92K371 IC (ENCODER PROCESSOR) 
C22,23 CXD10950 IC (I/O EXPANDER) 


CEO4EW1C470M ELECTRO 47UF 
CK73GB1E223K CHIP C 0.022UF 
CO92M1H154K MYLAR 0.15UF 
CK73FB1H102K CHIP C 1000PF 
CEO4EW1C101M ELECTRO 1O0UF 


C24 68HC05G2419553 IC 

25,26 TC4584BF IC (BUFF) 

1C27 ADM232LAR IC 

C28 NJM2304M IC (OP AMP X2) 

C29 TC7S32F IC (2CH NAND GATE) 


CC73ECH1H202J CHIP C 2000PF 
CK73FB1H103K CHIP C 0.010UF 
CC73GCH1H680J CHIP C 68PF 
CC73GCH1H180J CHIP C 18PF 
CC73GCH1HO60D CHIP C 6.0PF 


C501-504 UPD63456S IC 
143EK DIGITAL TRANSISTOR 
143EK DIGITAL TRANSISTOR 
114EK DIGITAL TRANSISTOR 
43EK DIGITAL TRANSISTOR 


CC73GCH1H470J CHIP C 47PF 
CK73GB1H103K CHIP C 0.010UF 
CEO4EW1C101M ELECTRO 1OQUF 
CK73GB1H102K CHIP C 1000PF 
CEO4EW1C0470M ELECTRO ATUF 


14EK L TRANSISTOR 
143EK TAL TRANSISTOR 
43EK L TRANSISTOR 
143EK TAL TRANSISTOR 
14EK TAL TRANSISTOR 


CK73GB1H102K CHIP C 1000PF 
CEO4EW1C100M ELECTRO 1QUF 
CK73FF1E104Z CHIP C 0.10UF 
CEO4EW1HO10M ELECTRO 1.0UF 
CEO4EW1C100M ELECTRO 1OUF 


431K TAL TRANSISTOR 
43EK TAL TRANSISTOR 
14EK TAL TRANSISTOR 


CK73GB1H102K CHIP C 1000PF 
CC73FCH1H102J CHIP C 1000PF 
CK73FF1E104Z CHIP C 0.10UF 
CEO4EW1C100M ELECTRO 1OUF 

CK73FF1E104Z CHIP C 0.10UF 


TX-RX UNIT (X57-4620-00) 


C90-2045-05 ELECTRO 2.2UF 
CK73FF1E104Z CHIP C 0.10UF 
CC73FCH1H330J CHIP C 33PF 
C90-2045-05 ELECTRO 2.2UF 
CK73FF1E104Z CHIP C 0.10UF 


CC73FCH1H102J CHIP C 1000PF 
CQ92FM1H223K MYLAR 0.022UF 
CC73FCH1H102J CHIP C 1000PF 
CC73GCH1H271J CHIP C 270PF 
CEO4EW1C100M ELECTRO 1OUF 


CEO4EW1HO10M ELECTRO 1.0UF 
CC73FSL1H152J CHIP C 1500PF 
CC73GCH1H101J CHIPC ~—-100PF 
CC73GCH1H221J CHIP C 220PF 
CK73GB1E223K CHIP C 0.022UF 


CC73FCH1H330J CHIP C 33PF 
CC73FSL1H152J CHIP C 1500PF 
CC73FCH1H101J CHIP C 100PF 
CC73FSL1H152J CHIP C 1500PF 
CC73FCH1H101J CHIP C 100PF 


CEO4EW1C100M ELECTRO 1OUF 
CK73GB1H103K CHIP C 0.010UF 
CC73FSL1H221J CHIP C 220PF 
CC73FCH1H101J CHIP C 100PF 
CEO4EW1C100M ELECTRO 1OUF 


CK73FF1E104Z CHIP C 0.10UF 
C90-2045-05 ELECTRO 2.2UF 

CK73FB1H223K CHIP C 0.022UF 
CK73FF1E104Z CHIP C 0.10UF 


CK73FB1H223K CHIP C 0.022UF 131 CK73FF1E104Z CHIP C 0.10UF 


132 CEO4EW1C100M ELECTRO 10UF 
C133 CC73GCH1H101J CHIP C 100PF 
C134 CK73GB1E223K CHIP C 0.022UF 
C135 CEO4EW1C100M ELECTRO 10UF 


C90-2045-05 ELECTRO 2.2UF 
CK73FF1E104Z CHIP C 0.10UF 
CK73GB1H102K CHIP C 1000PF 
CK73FB1H471K CHIP C 470PF 
CK73FF1E104Z CHIP C 0.10UF 


C136 CK73GB1E223K CHIP C 0.022UF 
C137 CC73FCH1H102J CHIP C 1000PF 
C138 CC73GCH1H221J CHIP C 220PF 
C139 CC73GCH1H271J CHIP C 270PF 
C140,141 CK73GB1E223K CHIP C 0.022UF 


CK73GB1H102K CHIP C 1000PF 
C90-2045-05 ELECTRO 2.2UF 
CC73GCH1H330J CHIP C 33PF 
CK73GB1H102K CHIP C 1000PF 
CK73GB1H103K CHIP C 0.010UF 


C142 CEO4EW1C100M ELECTRO 1OUF 
C143 CK73GB1E223K CHIP C 0.022UF 
C144 CQ92FM1H683K MYLAR 0.068UF 
C145 CK73FB1E104K CHIP C 0.10UF 
(146,147 CC73FCH1H102J CHIP C 1000PF 


CK73FB1H102K CHIP C 1000PF 
C90-2045-05 ELECTRO 2.2UF 
CK73FB1H103K CHIP C 0.010UF 
CK73GB1H102K CHIP C 1000PF 
CC73FCH1H121J CHIP C 120PF 


C150 CK73GB1E223K CHIP C 0.022UF 
C151 CEO4EW1C100M ELECTRO 1OUF 

C152 CC73FCH1H102J CHIP C 1000PF J 
C153 CC73GCH1H271J CHIP C 270PF 


CK73GB1H102K CHIP C 1000PF 
CK73GB1H102K CHIP C 1000PF 


Ref. No. 


C154 
C155 
C156 
C157 
C158 


C159, 160 
C161 
C162 
C163 
C164 


C165 
C166,167 
C168,169 
C170 
C171-176 


C177 
C178,179 
C180,181 
C182 
C183-185 


C186 
C187 
C188 
C189 
C190 


C191,192 
C193 
C194 
C195 
C196,197 


C198 
C199,200 
€201,202 


(203,204 


C205 


C206,207 
C208 
€209,210 
C212,213 
C214 


C215,216 
C218,219 
221,222 
C223 
C224 


C225 
C226 
C227 
C228 
C229 


C230 
€231,232 
C233 
C235,236 
C237 


C240 
C241 
C300,301 
C302 


i 


CK73GB1E223K 
CEO4EW1C0100M 
CK73FF1E104Z 
CK73GB1E223K 
C90-2045-05 


CK73FF1E104Z 
CK73GB1E223K 
CEO4EW1C100M 
CK73FF1E104Z 
CEO4EW1C100M 


CK73FF1E104Z 
CEO4EW1C100M 
CK73FF1E104Z 
CK73GB1H103K 
CEO4EW1C100M 


CQ92M1H103K 
CC73FSL1H152J 
CC73ECH1H202J 
CC73GCH1H331J 
CC73FSL1H152J 


CEO4EW1C100M 
CC73GCH1H331J 
CK73GB1H562K 

CEO4EW1C100M 
CC73GCH1H331J 


CEO4NW1C100M 
CK73GB1H103K 

CEO4NW1C100M 
CEO4EW1H010M 
CEO4NW1C100M 


CEO4EW1C100M 
CEO4NW1C220M 
CK73GF1E104Z 

CEO4NW1E4R7M 
CEO4EW1C100M 


CK73GF1E104Z 
CK73GB1E223K 
CEO4NW1C100M 
CEO4NW1HO10M 
CK73GB1H472K 


CEO4EW1C100M 
CK73EF1E4742Z 
CK73FB1H102K 
CEO4EW1C0471M 
CEO4EW1C100M 


CEO4EW10470M 
CEO4EW1C101M 
CEO4EW1C100M 
CEO4EW1C101M 
CEO4EW1C100M 


CEO4EW10471M 
CK73EF1E474Z 
CQ92M1H154K 
CK73FB1H102K 
CEO4EW1E471M 


CC73FSL1H152J 

CEO4EW1H010M 
CC73FCH1H101J 
CC73GCH1H101J 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 
ELECTRO 


CHIP C 
CHIP C 
ELECTRO 
CHIP C 
ELECTRO 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 
ELECTRO 


MYLAR 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


ELECTRO 
CHIP C 
CHIP C 
ELECTRO 
CHIP C 


ELECTRO 
CHIP C 

ELECTRO 
ELECTRO 
ELECTRO 


ELECTRO 
ELECTRO 
CHIP C 

ELECTRO 
ELECTRO 


CHIP C 
CHIP C 
ELECTRO 
ELECTRO 
CHIP C 


ELECTRO 
CHIP C 
CHIP C 
ELECTRO 
ELECTRO 


ELECTRO 
ELECTRO 
ELECTRO 
ELECTRO 
ELECTRO 


ELECTRO 
CHIP C 
MYLAR 
CHIP C 
ELECTRO 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 


_ Description 


0.022UF K 
10UF 
0.10UF 
0.022UF 
2.2UF 


0.10UF 
0.022UF 
1OUF 
0.10UF 
1OUF 


0.10UF 
1OUF 
0.10UF 
0.010UF 
10UF 


0.010UF 
1500PF 
2000PF 
330PF 
1500PF 


1OUF 
330PF 
S600PF 
10UF 
330PF 


10UF 
0.010UF 
10UF 
1,QUF 
1OUF 


1OUF 
22UF 
0.10UF 
4.7UF 
1OUF 


0.10UF 
0.022UF 
JOUF 
1.0UF 
4700PF 


1OUF 
0.47UF 
1000PF 
470UF 
10UF 


47UF 
1O0UF 
JOQUF 
1OQUF 
JOUF 


470UF 
0.47UF 
0.15UF 
1000PF 
470UF 


1500PF 
1.0UF 
100PF 
100PF 


PARTS LIST 


Ref. No. 


€303,304 
C305 
C306,307 
C308 
C309,310 


C312,313 
C314 
C315 
C316-320 
C321 


C326,327 
C330-333 
C334 
C335 
C336-340 


C341 
C342 
C343 
C344 
C345 


C346-348 
C349,350 
C351 
C355 
C356 


C357 
C358-361 
C363 
C364 
C365-375 


C376 
(377-379 
C381 ,382 
C383 
C384 


C385 
C386 
C387 
C388 
C389,390 


C391-394 
C395 
C400 
C401 
C402 


N1 
N3 
N4 
N65 


TS-8705 


TX-RX UNIT (X57-4620-00) 


Description 


CC73FCH1H101J 
CC73GCH1H101J 
CC73FCH1H101J 
CC73GCH1H101J 
CC73FCH1H101J 


CC73FCH1H101J 
CC73GCH1H101J 
CC73FCH1H101J 
CK73FB1H102K 
CC73FSL1H471J 


CK73GB1H102K 
CK73FB1H102K 
CK73GB1E223K 
CC73GCH1H331J 
CK73GB1E223K 


CK73FF1E104Z 
CC73FSL1H152J 
CK73FB1H562K 
CK73GB1H472K 
CK73GB1E223K 


CC73FCH1H101J 
CK73FF1E104Z 
CK73GB1E223K 
CEO4NW1C100M 
CEO4EW1HR47M 


CEO4EW1C100M 
CK73FB1H103K 
CK73GB1H103K 
C90-2045-05 
CK73FB1H471K 


CK73GB1E223K 
CK73FB1H471K 
CK73FB1H103K 
CK73GB1H102K 
CK73FB1H102K 


CK73GB1H103K 
CK73FB1H103K 
CK73GB1H103K 
CK73FB1H471K 
CK73GB1H471K 


CK73FB1H103K 

CK73GB1H103K 
CC73FSL1H471J 
CK73FB1H103K 

C90-2167-05 


£40-3239-05 
£40-3239-05 
£40-3242-05 
£40-5747-05 
£40-3243-05 


£40-5736-05 
£40-5740-05 
£40-3240-05 
£40-3238-05 
£40-5741-05 


£40-3237-05 
£04-0191-05 
£02-2015-05 
£40-5067-05 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 


100PF 
100PF 
100PF 
100PF 
100PF 


1O0PF 
100PF 
100PF 
1000PF 
470PF 


1000PF 
1000PF 
0.022UF 
330PF 
0.022UF 


0.10UF 
1500PF 
S600PF 
4700PF 
0.022UF 


100PF 
0.10UF 
0.022UF 


ELECTRO 1OUF 


ELECTRO 


0.47UF 


ELECTRO 1OUF 


CHIP C 
CHIP C 
ELECTRO 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
ELECTRO 


0.010UF 
0.010UF 
0.010UF 
470PF 
470PF 


0.010UF 
0.010UF 
470PF 
0.010UF 
100UF 


0.010UF 
0.010UF 
2.2UF 
470PF 


0.022UF 
470PF 
0.010UF 
1000PF 
1000PF 


PIN CONNECTOR (4P) 


PIN CONNECTOR (4P) 
PIN CONNECTOR (7P) 
PIN CONNECTOR (11P) 
PIN CONNECTOR (8P) 


FLAT CABLE CONNECTOR (26P) 
FLAT CABLE CONNECTOR (20P) 
PIN CONNECTOR (5P) 

PIN CONNECTOR (3P) 

FLAT CABLE CONNECTOR (8P) 


PIN CONNECTOR (2P) 
RF COAXIAL CABLE SOCKET 


SOCKET FOR IC 


PIN CONNECTOR (10P) 


ra: 


l5S-38/05 
PARTS LSIT 


TX-RX UNIT (X57-4620-00) 


in Desti- 


PHONE JACK (3.5D) 


CC a 


R100 RK73FB2A100J 


Desti- 
nation 


E11-0455-05 


£11-0431-05 PHONE JACK R101 RK73GB1J472J 
£63-0401-05 PHONO JACK R103 RK73GB1J102J 
£06-1352-05 DIN SOCKET R104 RK73GB1J472J 


£11-0455-05 PHONE JACK (3.5D) R105 RK73GB1J102J 


£58-0428-05 


SUB PLUG (D) 9P 


R106 RK73GB1J154J 


E37-0536-05 LEAD WIRE WITH MINIPIN PLUG R109 RK73GB1J102J 
R110 RK73GB1J223J 
F01-1005-04 HEAT SINK R111 RK73GB1J222J 


F11-1127-04 SHIELDING CASE 


R113 RK73GB1J104J 


G02-0574-04 


FLAT SPRING 


R114 RK73GB1J472J 


G02-0719-04 FLAT SPRING R117 RK73GB1J823J 

R118 RK73GB1J222J 

L72-0374-05 CERAMIC FILTER (455KHZ) R119,120 RK73GB1J223J 

CF3 L72-0366-05 CERAMIC FILTER (455KHZ) R121,122 RK73GB1J123J 


lu L40-2285-48 SMALL FIXED INDUCTOR (220NH) 
L2 L40-4785-48 SMALL FIXED INDUCTOR 


R123 RK73GB1J223J 


L40-1011-15 SMALL FIXED INDUCTOR R124 RK73GB1J103J 

R126 RK73GB1J183J 

L34-4397-05 COIL R127,128 RK73GB1J103J 

L5 L40-1011-15 SMALL FIXED INDUCTOR R129 RK73GB1J472J 


L8 * | L40-4711-15 SMALL FIXED INDUCTOR 
L9 L40-1011-15 SMALL FIXED INDUCTOR R130 RK73GB1J223J 
L40-1092-12 SMALL FIXED INDUCTOR R131 RK73GB1J101J 
R132 RK73GB1J472J 
L40-1011-15 SMALL FIXED INDUCTOR R133 RK73GB1J103J 
L18 L40-1001-15 SMALL FIXED INDUCTOR R134,135 RK73GB1J152J 

L19,20 * | 139-1245-05 COIL 
121 * | L40-2711-33 SMALL FIXED INDUCTOR R136 RK73GB1J331J 
L22,23 L40-2201-12 SMALL FIXED INDUCTOR R137 RK73FB2A102J 
R138 RK73GB1J5152J 
(40-1092-12 SMALL FIXED INDUCTOR R139 RK73GB1J223J 
L26 L40-1001-15 SMALL FIXED INDUCTOR R140 RK73GB1J470J 
Ri RK73FB2A103J CHIP R 10K J 1/10W R141 RK73GB1J392J 
R2,3 RK73GB1J103J CHIP R 10K J 1/16W R142,143 RK73GB1J222J 
R4-6 RK73GB1J101J CHIP R 100 J 1/16W R144 RK73GB1J101J 
R7 RK73FB2A103J CHIP R 10K J 1/10W R145 RK73GB1J472J 
R8 RK73GB1J682J CHIP R 6.8K J  1/16W R146,147 RK73GB1J101J 
R9 RK73GB1J222J CHIP R 22K J  1/16W R148 RK73GB1J471J 
R10 RK73GB1J330J CHIP R 33 J 1/16W R149 RK73GB1J101J 
R11 RK73GB1J183J CHIP R WK J = 1/16W R150 RK73GB1J471J 
R12 RK73FB2A103J CHIP R 10K J 1/10W R151 RK73GB1J472J 
RK73GB1J101J CHIP R 100 J R152 RK73GB1J152J 
RK73GB1J680J CHIP R 68 J R153,154 RK73GB1J331J 
R17,18 RK73FB2A222J CHIP R LAS ALO R155 RK73GB1J222J 
R19 RK73GB1J101J CHIP R 100 J 1/16W R156 RK73GB1J332J 
R21-24 RK73FB2A103J CHIP R 10K JS 1/10W R157 RK73GB1J222J 
J 


RK73GB1J682J CHIP R 


R158,159 RK73GB1J472J 


RK73FB2A104J CHIP R J R160 RK73GB1J103J 
R52 RK73GB1J392J CHIP R 3.9K J 1/16W R161 RK73GB1J222J) 
R53 RK73GB1J221J CHIP R 220 J 1/16W R162,163 RK73GB1J331J 
R54 RK73GB1J152J CHIP R 1.5K J 1/16W R164 RK73GB1J222J 
RK73GB1J5103J CHIP R J R165 RK73GB1J331J 


RK73GB1J5334J CHIP R J R166 RK73GB1J392J 
R58 RK73GB1J470J CHIP R 47 J 1/16W R167 RK73GB1J472J 
R59 RK73GB1J151J CHIP R 150 J 1/16W R168 RK73GB1J100J 
R60 RK73GB1J152J CHIP R 15K J 1/16W R169 RK73GB1J3471J 
RK73GB1J333J CHIP R J R170 RK73GB1J101J 


RK73GB1J223J CHIP R 
RK73GB1J102J CHIP R 1.0K 
RK73GB1J470J CHIP R 47 

RK73GB1J5221J CHIP R 


R171,172 
R173 
R174 
R175 


RK73FB2A100J 
RK73GB1J101J 
RK73GB1J123J 
RK73FB2A123J 


1/16W 
1/16W 


es = & cc 


TS-870S 


PARTS LIST 


TX-RX UNIT (X57-4620-00) 


fn 


Desti- 
nation 


Desti- 
nation 


Description 


R176 RK73FB2A183J CHIP R 18K 1/10W R371-374 race nae CHIP R 471K J 1/16W 
R177 RK73GB1J183J R376 RK73GB1J473J CHIP R 41K J  1/16W 
R178 RK73FB2A153J R377,378 RK73FB2A473J CHIP R 471K J  1/10W 
R179 RK73GB1J103J R379 RK73GB1J473J CHIP R 471K J 1/16W 
R180 RK73GB1J821J R380-418 RK73FB2A103J CHIP R 10K 6S 1/10W 
R181 RK73GB1J222J R419-428 RK73GB1J101J CHIP R 100 J /16W 
R182 RK73GB1J103J R429 RK73FB2A103J CHIP R 10K J 1/10W 
R183 RK73FB2A153J R430 RK73GB1J472J CHIP R 47K J  1/16W 
R184 RK73GB1J272J R431,432 RK73GB1J103J CHIP R 10K J 1/16W 
R185 RK73GB1J153J R433 RK73GB1J102J CHIP R 10K J  1/16W 


R186 
R187 
R188 
R189,190 
R191,192 


RK73FB2A222J 
RK73GB1J223J 
RK73GB1J101J 
RK73GB1J153J 
RK73GB1J222J 


R434 RK73GB1J470J CHIP R 47 J 1/16W 
R435,436 RK73GB1J472J CHIP R 47K JS  1/16W 
VR1,2 R12-6732-05 TRIMMING POT. 470 
VR3 R12-6742-05 TRIMMING POT. 22K 


RLS73 DIODE 
D5 1$V166 DIODE 
D7 DAP202K DIODE 
D8 RLS73 DIODE 
DSP56002FC40 IC 


R193,194 
R196 
R197 
R198,199 
R200 


RK73GB1J223J 
RK73FB2A472J 
RK73GB1J103J 
RK73GB1J104J 
RK73FB2A101J 


MBCG24173-6173 IC (GATE ARRAY) 
C4 * | 270256PCJJTC-K IC 
15 * | 27C256PCJJUC-K IC 
C6 * | 27C256PCJJVC-K IC 
MCMS56824AFN20 ‘| IC 


R201 
R202,203 
R204 
R205 
R206 


RK73GB1J221J 
RK73GB1J104J 
RK73GB1J222J 
RK73GB1J272J 
RK73GB1J224J 


MCM56824AFN25 ‘| IC 
C9 * 1 7032LC44JLOA IC 
C15 MB86001 PF IC 
IC16 AK4318-VS C 
1C17 NJM2100M C (OP AMPLIFIER) 


R207 
R208 
R209 
R215 
R220 


RK73GB1J222J 
RK73GB1J123J 
RK73GB1J563J 
RK73GB1J681J 
RK73GB1J103J 


1C18 MC74HC4053F C (ANALOG SW) 
1C19-21 NJM4560M C (OP AMP X2) 
C22 * | AD822AR C 
C23 MC74HC4052F C (HPF) 

1024 NJM2100M C (OP AMPLIFIER) 


R300 
R301 
R303-319 
R320 
R323 


RK73FB2A100J 
RK73GB1J101J 
RK73GB1J101J 
RK73GB1J102J 
RK73GB1J101J 


C25 AK5340-VS IC (AD CONVERTER (18 Bit)) 
C26 M62363FP IC (8bit D/A CONVERTER) 
C27 AK4318-VS IC 

C28 NJM2100M IC (OP AMPLIFIER) 

C29 M51131L IC (ELECTRO VOLUME) 


R325 
R330 
R331 
R332 
R334 


RK73FB2A473J 
RK73GB1J470J 
RK73GB1J102J 
RK73GB1J222J 
RK73GB1J331J 


IC30 NJM2100M IC (OP AMPLIFIER) 

1C31 M51131L IC (ELECTRO VOLUME) 
1C33 1A4422 IC (AF POWER AMP/ 5.8W) 
1034 PCM69AU IC (18bit D/A CONVERTOR) 
1035 * | AD822AR IC 


R335 
R336 
R337,338 
R339,340 
R343 


RK73GB1J101J 
RK73GB1J102J 
RK73GB1J5124J 
RK73GB1J5334J 
RK73GB1J471J 


1C36 NJM4560M IC (OP AMP X2) 
1C37,38 UPC7805H IC (VOLTAGE REGULATOR/ +5V) 
1C39 NJM78LO5UA iC (VOLTAGE REGULATOR/ +5V) 
1040 NJM78LO8UA IC (VOLTAGE REGULATOR/ +8V) 
1041,42 NJM3404AM IC (OP AMP X2) 


R344 
R345-347 
R348,349 
R350,351 
R352-354 


RK73FB2A2R2J 
RK73GB1J101J 
RK73GB1J473J 
RK73FB2A473J 
RK73GB1J5473J 


NJM5532M 
1044 TC7SO4F 

Q1 DTC124EK 
2S€2714(Y) 
DTC124EK 


C (OP AMP) 
C (2CH NAND GATE) 
DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 


R355 
R356 
R357 
R358 
R359 


RK73GB1J103J 
RK73GB1J473J 
RK73GB1J103J 
RK73GB1J473J 
RK73GB1J101J 


TRANSISTOR 


28C3324(G) 


R364,365 RK73GB1J222J 2SK210(GR) FET 
R366 R92-1252-05 2SC€2714(Y) TRANSISTOR 
R367,368 RK73FB2A473J 28C2712(Y) TRANSISTOR 


R369 RK73GB1J473J 2SC2412K(S) TRANSISTOR 


79 


15-6/09 
PARTS LSIT 


nation 


TX-RX UNIT (X57-4620-00) 
VCO2 (X58-3390-03) 


Address Parts No. 


DTC124EK DIGITAL TRANSISTOR 
2SC€2712(Y) TRANSISTOR 

DTA143EK DIGITAL TRANSISTOR 
DTC124XK DIGITAL TRANSISTOR 


DTC143EK DIGITAL TRANSISTOR 


sha 
VCO2 (X58-3390-03) 


B42-2437-04 S/NO LABEL 


CK73FB1H102K CHIP C 1000PF K 
CC73FSL1H101J CHIP C 100PF J 
C3 CC73FCH1HO70D CHIP C 7.0PF OD 
C4 CC73FCH1HO70D CHIP C 7.0PF OD 
CC73FCH1H220J CHIP C ZUR Ee a 


CC73FCH1H180J CHIP C 18PF 
C7 CC73FCH1H120J CHIP C 12PF 
C8,9 CK73FB1H102K CHIP C 1000PF 
C10 CC73FCH1HO10C CHIP C 1.0PF 
CK73FB1H102K CHIP C 1000PF 


AOAC ce 


C05-0331-15 TRIMMER CAPACITOR 


£23-0464-05 TERMINAL 


F11-1085-04 SHIELDING CASE 
= F11-1086-14 SHIELDING COVER 


G13-0904-04 CUSHION (COVER) 


L33-0690-05 
(34-2353-05 


CHOKE COIL (3.3UH) 
COIL 


N30-2604-41 PAN HEAD MACHIN SCREW 


Rl RK73FB2A682J CHIP R 6.8K J 1/10W 
R2 RK73FB2A271J CHIP R 270 J 1/10W 
R3 RK73FB2A330J CHIP R 33 J 1/10W 
R45 RK73FB2A472J CHIP R 41K J  1/10W 
R6 RK73FB2A471J CHIP R 470 J 1/10W 
| R7 RK73FB2A560J CHIP R 56 J 1/10W 


1SV164 DIODE 
Q1 2SKS08NV(K52) FET 
28C2714(Y) TRANSISTOR 


80 


TS-870S 


EXPLODED VIEW 


A B 
H M3 x6 (F) : N32-3006-46 
| M3x6 (OC) : N33-3006-41 
J M2.6 x 6 (Br-Tap) : N87-2606-46 60 | 
K M3x6(Br-Tap) :N87-3006-46 we 
M M2.6x8(F-Tap) : N88-2608-46 34 
P M3x10(TP-T)  :N91-3010-46 


¥ K 
5 
A a 


SS 


AT UNIT 
(X53-3340-02) 


Parts with the exploded numbers larger than 700 are not supplied. 81 


L5-6/05 
EXPLODED VIEW 


: N32-2606-46 
N90-3008-46 


NO M3:x73 (iP): 


<< e 


6 (DISPLAY ASSY) 
X44 (G/9 


a . : ) SN 
G M2.6 x 6 (F) 


—----4 


X53 (B/4) 


88 89 90 91 


[a] 

[al 

fos) CJS sone 
180 
ve 
[ee) 


ait 
84 
85 
I 
86 


- ~ elie 


82 Parts with the exploded numbers larger than 700 are not supplied. 


TS-8708 


EXPLODED VIEW 


~ a K M3x6(Br-Tap) :N87-3006-46 
Be ie 
BS) S M3x6(F-Tap) :N88-3006-46 
a 2 
| ee 
(VR101, 102 
~ 


a 
“ww 


AT UNIT 


87 


LO-6/U9 


88 


50 Polystyrene foamed fixture (F) 
(H10-2791-01) 


PACKING 


DIN plug (7P) 24 DCcord Zz 
(E07-0751-05) (E30-3157-15) 
22 DIN plug (13P) with Fuse (25A/32V) 
(E07-1351-05) (F05-2531-05) 
26 Fuse (25A/32V) 56 Bag 13 
(F05-2531-05) (H25-0708-04) 
27 Fuse (4A/250V) 14 
(FO6-4029-05) 
54 Bag 15 
(H25-0029-04) 
ye 16 
; <A NO Wy 
55 Bag 
(H25-0079-04) is 
MIC Microphone 
(T91-0352-15) 


52 Carton board 
(H13-0963-04) 


51 


Warranty card 
(B46-0310-03) : E,E2,E3,E9 
(B46-0410-40) : K 
(B46-0422-00) : P 
Instruction manual 
(B62-0542-00) 

Instruction manual 
(B62-0543-00) : M,M2,E2,E3 
Instruction manual 
(B62-0544-00) : M,M2,E2,E3 
Instruction manual 
(B62-0545-00) : P,M,M2,E3,E9 
Instruction manual 
(B62-0546-00) : E 
Instruction manual 
(B62-0547-00) :E 


(H10-2792-01) 


53 Protection cover 
(H20-1437-03) 


(H52-0730-02) 


11 UPC code label 
(B44-2163-04) 


8 Sticker 
(B42-5526-04) : K 


Se 


58 Outer packing case 
(H62-0641-03) 


Polystyrene foamed fixture (R) 


57 Item carton case 


TS-870S 


ADJUSTMENT 


Required Test Equipment 
1. DC Voltmeter (DC V.M) 
1) Input resistance : More than 1MQ 
2) Voltage range : 1.5 to 1000V AC/DC 
Note : A high-recision multimeter may be 
used. However, accurate readings can not 
be obtained for high-impedance circuits. 


2. DC Ammeter 
1) Current range : 100mA, 1.5A, 15A, high-pre- 
cision ammeter may be used. 


3. RF VTVM (RF V.M) 
1) Input impedance : 1MQ and less than 3pF, 
min. 
2) Voltage range : 10mV to 300V 
3) Frequency range : 10kHz to 500MHz 


4. AF Voltmeter (AF V.M) 
1) Frequency range : 50Hz to 10kHz 
2) Input resistance : 1MQ or greater 
3) Voltage range : 10mV to 30V 


5. AF Generator (AG) 
1) Frequency range : 200Hz to 5kHz 
2) Output : 1mV or less to 1V, low distortion 


6. AF Dummy Load (DM. SP) 
1) Impedance : 8Q 
2) Dissipation : 3W or greater 


7. Oscilloscope 
Requires high sensitivity, and external syn- 
chronization capability (150MHz or greater). 


8. Sweep Generator (Sweep G.) 
1) Center frequency : 50kHz to 9OMHz 
2) Frequency deviation : Maximum +35kHz 
3) Output voltage : 100mV or greater 


9. Standard Signal Generator (SSG) 
1) Frequency range : 50kHz to 5|0MHz 
2) Output : -133dBm/0.05pnV to 7dBm/500mV 
3) Output impedance : 50Q 
4) AM and FM modulation can be possible 
Note : Generator must be frequency stable. 


10. Frequency Counter (f. counter) 
1) Minimum input voltage : 50mV 
2) Frequency range : 150MHz or greater 


11. Noise Generator (Noise G.) 


Must generate ignition noise containing harmon- 
ics beyond 30MHz. 


12. RF Dummy Load 
1) Impedance : 150Q and 50Q 
2) Dissipation : 150W or greater 


13. Linear Detector 
1) Frequency range : 30MHz 


14. Power Meter 
1) Impedance : 50Q 
2) Dissipation : 300W continuous or greater 
3) Frequency limits : GOMHz or greater 


15. Spectrum Analyzer 
1) Frequency range : 100kHz to 110MHz or greater 
2) Bandwidth : 1kHz to 3MHz 


16. Detector 
1) For adjustment of BPF 


IN OUT 
a joe 
ToRFunit gs 10P2R IN60 ==S To oscilloscope 
OUT IN 


2) For adjustment of PLL/VCO BPF 
INO———_| OUT 


fo) Qa 
To PLL unit SPO INGO S To oscilloscope 


OUT IN 


17. Directional Coupler 


18. Monitor Receiver 
R-1000 class 


19. Microphone 
MC-43S or MC-60S8 


20. Tracking Generator 
21. Distortion Meter 


22. Double Signal Pad (50Q) 
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15S-6/05 
ADJUSTMENT 


Preparation 


Unless otherwise specified, knobs and switches 
should be set as follows. 


TT eh ee la One Gate Ae ee Center 
NG Cees eee eae Centers ee VV Ree eer ee MAX 


Front Panel 


ae] 


& Stamar processoe 


KD oraira 
° ° 
auto BEAT 
NOTCH ANCEL 
Ge 


Ont MEWU SPLIT TOWNE we cree | 
aA 6 tf KIT WIDTH SHIFT 
1 
A -R8@88888' Aosta pk 
Tune 


oO 0 


am | 


auto 


aT 
RIT tT CLEAR ne 
AT Tum — THRUsAUTO METER proc MON! () cnt MIN eo] MODE Ase weNY 
i“ 4 Geni’ (lusvra TF-SET RITZXIT AF —S- fF 
Tam roa a 
ZS EX (it) ES 


ZA SS || (G3 (a) 
(g—=N gow — , — 
G ) h; \ f 
| fy 2 U r cH 3 SCAN 4 h 
N J N 
A_Z 2 / 
a Lee) fe ast ee T// 
cf | <= 
oor Oh eaar wie — cues i cur 
F 
AR DELAY MIC PuR Evi M. CH/VFO. CH 
a 6 6 


FM/AM 


Rear Panel 


F OU REMOTE 
() 


Our 1 
o 0a 
o 
i} 


EXT 
RX ANT | 
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TS-8708S 


ADJUSTMENT 


Service Jig 


A. Lead wire with minipin plug B . Flat cable (8P) C. Flat cable (12P) 
(E37-0064-05) (E37-0581-05) (E37-0580-05) 
About 27cm About 25cm About 25cm 


How to Use 


FILTER 
section 
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LS-6/U5S 
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ADJUSTMENT 


Service Adjustment Mode 


ak 


Outline 

The TS-870S is adjusted by the normal method and 
by another method using the service adjustment 
mode. 

In the adjustment mode, there are 28 menu num- 
bers AO to BB. All adjustment data items are saved 
in the EEPROM. 

When the service adjustment mode is entered, data 
is read from the EEPROM and placed in the CPU 
RAM so that settings can be modified. 

The EEPROM is updated only when data is written 
in Menu No. BA. 

Note : Transmission is possible in reception-related 
adjustment modes. 


Operation procedure 


. Adjustment mode start 


Hold down the [N.R.] key and [LSB/USB] key, and 
turn the [POWER] switch ON to enter the adjust- 
ment mode. The menu number will appear in 
M. CH on the display. 


. Adjustment mode menu number selection 


When the [M. CH/VFO. CH] control is turned, the 
menu number changes. 


. Adjustment mode data writing 


Press the [UP]/[DOWN] key or the microphone [UP]/ 
[DOWN] key in MENU No. BA. 


. Adjustment mode cancel 


When the [CLR] key is pressed, the normal 
memory-channel display returns. 

Note : If the power is switched OFF in the adjust- 
ment mode, it is canceled. 


Service Adjustment Mode Menu 


djustment function 


Adi 
ALC ‘1S ALC reference voltage adjustment 


Aa S-meter (SSB) | Start level setting 3.5 Ro. | 
Ros S9 level setting 
ray Full-scale level setting. 

5 

; 

A 

A 

A 

A 

A 


Description 
Checksum display =Checks 


(Program version confirmation) 


Filter 8.83MHz IF filter center frequency 
correction 
455kHz IF filter center frequency 
ie correction 
Power 100W adjustment 
(With power meter curve) 
50W adjustment 
(With power meter curve) 
25W adjustment 
(With power meter curve) 
10W adjustment 
(With power meter curve) 
1.9MHz band 
3.5MHz band 
7MHz band 
10MHz band 
14MHz band 
18MHz band 


adjustment 


71% 


AO 
Al 
A2 
A3 
Ad 
A5 
A6 
AT 

A 
A8 
AQ 

2 

A 

& 

B 

e 

D 

E 

F 
BI 
B2 
B3 
B4 
B5 
B7 
B8 
BA 
BB 


24.5MHz band 
29MHz band 
Stare level setting 


ALC meter 
Maximum zone level setting 


Full-scale level setting 


Protection operation setting 
VSWR=3 level setting 

FM deviation setting 
Writing into EEPROM 


Display All LCD segments light 


(Not light ON AIR lamp) 


Display Check 


Item Condition 


1. All reset 1) DC IN : DC 13.8V 
Pushing [A=B] key down, 
[POWER] : ON 


2. All LCD 
segments 
lignt 


1) Menu No. : BB 


PLL Section 


ADJUSTMENT 


| __ Measurement —_ | __ Measurement —_ 


ae 
ae 


TS-870S 


Adjustment 


Terminal 


Unit | Parts 


Specifications/Remarks 
Method ss / 


Front 
panel 


Display 


After displaying 
HELLO, the display 
is reset as follows: 
DISP f. : 14.000.00 
MODE : USB 
METER : ALC 


Display should be normal. 
Should be at the reset 
frequency. 


All LCD segments light. 


Adjustment 
Item Condition . ie Specifications/R k 
Sitaest Unit | Terminal | Unit | Parts Method Fine Sa dead 
1. 2OMHz 1) [POWER] : ON f. counter | PLL CN510 | PLL TC800 | Frequency adjust. 20.000MHz + 20Hz 
frequency MODE : FM (TP) 
adj. Receive 
. 2OMHz 1) Display f. : 14.000MHz CN503 L528 | MAX. 
peak adj. MODE : USB 
Receive 
. 6|OMHz BPF |1) MODE : FM IC506 es Repeat for MAX. 
adj. Receive 2 pin L530 
. 55MHz BPF | 1) Display f. : 14.000MHz IC508 L518 | Repeat for MAX. 
adj. and MODE : FM 11 pin L519 
frequency Receive L520 
check 
2) Display f. : 14.000MHz f. counter Frequency check 55.299~55.301 MHz 
. Lock voltage | 1) Display f. : 30kHz DC V.M TP501 PRE TC506 | 1.8V 1.8+ 0.03V 
adj. & check 
VCO1 2) Display f. : 7.489MHz Voltage check 4.5~7.0V 
. Lock voltage | 1) Display f. : 7.500 MHz PUL TC507 | 1.8V 1.8+ 0.03V 
adj. & check 
VCO2 2) Display f. : 14.489MHz Voltage check 4.5~7.0V 
. Lock voltage | 1) Display & : 14.490MHz 1.8V 1.8+ 0.03V 
adj. & check 
VCOS aa 2) Display f. : 21.489MHz Voltage check 4.5~7.0V 
. Lock voltage | 1) Display f. : 21.490MHz PLL TC509 | 1.8V 1.8+ 0.03V 
adj. & check 
VCO4 2) Display f. : 30.000MHz Voltage check 4.5~7.0V 
| 
. Lock voltage | 1) Display f. : 30.000MHz R602 |INGO2ZN i TGt 5.0V n 5.0 + 0.03V 
adj. X58- 
LO2A (VCO2) 3390 
X58-3390-03 
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13-8/05 
ADJUSTMENT 


Measurement Adjustment 


It Condition f Specifications/Remarks 
path a Peis Terminal Method P / ¥ 


10. Output level | 1) Display f. : 14.000MHz CN504 Output level check 
check MODE : USB 
LO1 (CN504)|_ Receive 


LO2A (CN505) Meaturement condition —1~+6dBm (64.220MHz) 
: 50Q terminated 


LO3 (CN502) —6~+0dBm (8:375MHz) 


20MHz (CN503) ; -10~+0dBm (20.0000MHz) 


ed 


LO4 (CN501) Oscilloscope —10~+0dBm (10.0kHz) 


11. 20OMHz 1) MODE : USB fi counter | TC800 | Check 20.000MHz + 20Hz 
frequency Receive 
(Final check) 


Receiver Section 
Measurement Adjustment 


Item Condition Specificati R k 
seacaont Unit | Terminal | Unit | Parts Method Peciiications (helena 


. DSP PLL lock} 1) Display f. : 14.000MHz DC V.M_ | TX-RX | TP1 ~ | TX-RX L4 3.50V +0.1V 
voltage adj. MODE : USB 


. AGC voltage | 1) Display f. : 14.000MHz 
adj. MODE : CW 


[RF] GAIN : MAX 
| WEG ORE 


1) Display f. : 14.000MHz Spectrum | RF Adjust so that gain 

MODE : USB analyzer is max. and band 4, 13043 [SBCs ra:0em 

[AGC] : OFF shown at right 

Spectrum analyzer setting Tracking becomes flat. 
Center f. : 73.050MHz generator 
Frequency span : 50kHz 
ATT :-10dBm 
VBW, RBW : 1kHz 


V.REF : 2dB/DIV 
4. BPF adj. 1) Display f. : 7,.000MHz Spectrum Waveform is as 


MODE : USB analyser shown in the figure 6.900 7-100 7.300 
[AGC] : OFF at the right. 
[AIP] : OFF Tracking 
Spectrum analyzer setting generator 
Center f. : 7.100MHz 
Frequency span : 2MHz 


2) Display f. : 14.0(00MHz 


Spectrum analyzer setting 
Center f. : 14.000MHz 
Frequency span : 5MHz 
(MHz) 


3) Display f. : 21.000MHz 


Spectrum analyzer setting 
Center f. : 21.200MHz 
Frequency span : 10MHz 
(MHz) 


13.500 14.000 44.400 


20.600 21-200 91.500 


TS-8705 
ADJUSTMENT 


Adjustment 
= P 4 Specifications/Remarks 
reed, ar Terminal | Unit | Parts Method P 
SSG ANT 


(28MHz 1) Display f. : 29.800MHz Rear RF L50 Adjust so that the | MAX. 
BPF adj.) panel L52 gain is MAX. 


MODE : USB 
[AGC] : FAST 
SSG frequency : 22.101MHz | AF V.M EX sr 
SSG output : -113dBm Oscilloscope 


DM. SP 
| pe 
5. RX IF AMP_ |} 1) Display f. : 14.100MHz Rear | ANT RF Le Repeat 2~3 times 
adj. MODE : USB panel ee for MAX AF output 
[AGC] : OFF AF V.M EXT. SP | Connec-|L451_ | reading. 
[AIP] : OFF Oscilloscope tion L452 
AF output : 0.63V/8Q DM. SP L458 
SSG frequency : 14.101MHz 
SSG output : -119dBm 
ri 


e Item 6 to 10 below are adjusted in the adjustment mode. To terminate the adjustment menu in the middle, save your settings with Menu No. BA. 


6. Checksum | 1) Menu No. : AO Front | Display] Check Display : E7b9 
check panel 

7. ALC voltage | 1) Menu No. : Al DC V.M_ | RF WP Front | [RIT/XIT] | 2.70V +0.02V 
adj. panel | knob 


1) Menu No. : A2 SSG Rear | ANT TX-RX | VR1 Display : 05 +02 
SSG frequency : 14.101MHz panel 
SSG output : -110dBm AF V.M EXin SP 
Oscilloscope 
2) Menu No. : A2 DM. SP Front | [UP] [UP] key : Push Reference display : 124£06 


SSG output : -107dBm panel | key once time 


3) Menu No. : A3 


Reference display : 45+10 
SSG output : -81dBm 


4) Menu No. : A4 
SSG output : -23dBm 


Full-scale 


Reference display : 80420 


9. 8.83MHz 1) Menu No. : A5 SSG1 Rear | ANT Front | [RIT/XIT] | The waveforms OK 
IF filter adj. SSG1 f. : 1.79980MHz SSG2 panel panel |knob | must cross. 
SSG1 output : -60dBm Double 
SSG2 f. : 1.80260MHz signal pad 
SSG2 output : -60dBm Connec-| TP401 
Oscilloscope | tion 
10. 455kHz 1) Menu No. : A6 (10:1 probe) TP402 NG 


IF filter adj. 


sale 


¢ Writing data : After items 6 to 10 have been adjusted: 
1) Menu No. : BA 
2) [UP] key : Push once time Display "rEAdy" — "good" (If "nG" is displayed, enter data again.) 
3) [CLR] key : Push once time (Adjustment mode terminated) 
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15-6/05 
ADJUSTMENT 


Measurement Adjustment 
It Condition = 
ae - soneaant Unit | Terminal | Unit | Parts Method 


11. ATT check | 1) Display f. : 14.100MHz SSG Rear |ANT Front |ATTSW|AF output should be | AF output + 3dB 
SSG frequency : 14.101MHz panel panel | (UP/ lowered 6cB at time. 
SSG output : -107dBm AF V.M EXT. SP DOWN) 
[AGC] : OFF Oscilloscope 
[AIP] : OFF DM. SP 
AF output : 1V/8Q 


a. ATT : 0dB ATT display : None 
_ATT [UP] key : 6dB ATT display : 6 


Specifications/Remarks 


"ATTIUPI key 1848 
"ATT IDOWN] Key 1208 
ATTIDOWNI key 608 


g. ATT [DOWN] key : 0dB 1.0V ATT display : None 
12. S/N check 


1) Display f. : Indicated below SSG Note : If the frequency is 
AF VR : 0.63V/8Q 7.5MHz or less, AIP turns ON 
SSG f. : Indicated below AF V.M automatically. Turn AIP OFF 
However, USB : +1kHz Oscilloscope with the AIP switch before 


LSB : -1kHz Distortion starting measurement. 
meter 


DM. SP 


Frequency MODE SSG output SSG MOD 


100kHz AM —87dBm 1kHz S/N measurement 10dB or more. 
1.500MHz AM -77dBm 1kHz 


1.8MHz LSB -119dBm OFF MAX sensitivity 0.7V/8Q or more. 
3.5MHz LSB —119dBm OFF measurement 
5.5MHz LSB -119dBm OFF 
7.1MHz LSB -119dBm OFF 

10.1MHz USB -119dBm OFF 

12.5MHz USB -119dBm OFF 

14.1MHz USB -119dBm [AIP] : ON 

18.1MHz USB -119dBm 

21.1MHz USB -119dBm 

24.8MHz USB —123dBm 

29.8MHz USB -123dBm 


29.8MHz FM -119dBm SINAD sentitivity 12dB SINAD or more. 
measurement 


Sensitivity down 5~15dB. 


13. SSB 1) Display f. : 14.100MHz SSG Rear oh Set to the point 
squelch MODE : USB panel 
check [AGC] : OFF AF V.M 

SSG frequency : 14.101MHz _ | Oscilloscope 

SSG output : OFF DM. SP 


sss 


ie output :-101dBm Squelch should open. 
3) 


[SQL] VR : Fully clockwise 


Knob position 10 : 00~14 : 00 
noise disappeared. 


Squelch should close. 


4) SSG output : -83dBm 


Squelch should open. 


a 

14. FM squelch] 1) Display f. : 29.8MHz 
check MODE : FM 

SSG output : OFF 


Set o the point Knob position 8 : 00~12 : 00 
noise disappeared. 


2) SSG output : -119dBm Check 
SSG MOD : 1kHz 
SSGIDEVeiskhz 


3) [SQL] VR : Fully clockwise 
4) SSG output : -100dBm 


Squelch should open. 


Squelch should close. 
Squelch should open. 


ADJUSTMENT 


TS-870S 


Measurement Adjustment 
age PTF || ge . 
Item Condition aie Gaiters Gane Parts Method i Specifications/Remarks 
15. NB adj. 11) Display f.: 14.100MHz - SoG Rear | ANT RF L81 Voltage minimum 
MODE : USB panel L82 
SSG frequency : 14.101MHz | AF V.M Dl. SP 
SSG output : -90dBm Oscilloscope 
DM. SP 
DC V.M RF TPA 
| 2) [NB] key : ON Noise G. |Rear | ANT | Adjust output of Noise should disappear. 
[NB] VR : Center panel noise generator to 
small input (S1) and 
large input (S9) and 
check each. 
16. S-meter 1) Display f. : 14.175MHz SSG Rear | ANT Front | Display] S-meter level : S1 -111~-101dBm 
check MODE : USB panel panel 
[AGC] : FAST AF V.M I<. Sip 
[RF] GAIN : MAX Oscilloscope 
SSG frequency : 14.176MHz |DM. SP 
SSG output :-107dBm 
DVEEE output: -83dBm S-meter level: SQ. | -89~-77dBm 
3) [NB] key : ON S-meter level check | Same as when [NB] key off. 
17. Auto notch | 1) Display f. : 14.175MHz SSG Rear | ANT Front | Display} S-meter level check | S-meter off. 
check MODE : USB panel panel 
SSG frequency : 14.1765MHz 
SSG output : -73dBm 
[AUTO NOTCH] key : Push (ON) 
18. Voice 1) [AF] VR : Arbitrary Check The displayed frequency can 
check [MENU] key : Push (ON) be heard vocally. 
(equipped [M.CH/VFO.CH] knob 
on VS-2) : Menu No. 48 
[UP] key : Step 73 
[MENU] key : Push (OFF) 
[FINE] key : Push (ON) 
Transmitter Section 
Measurement Adjustment 
Item Condition pet oa eae oeiipen Method Specifications/Remarks 
1. TX MCF adj. | 1) Display f. : 14.200MHz Tracking | RF CN10 RF L100 | MAX. 
MODE : USB generator 
Transmit 
Spectrum analyzer setting Spectrum Wee 
TG output : -10dBm analyzer 
— Center f. : 8.83MHz 
Span : 10kHz 
V.REF : 2dB/DIV 
aks hs Dalal 
2. TXIF AMP | 1) Display f. : 14.200MHz 50Qdummy | RF CN4 RF L99,98 | Repeat 2 or 3 times | Reference value 
adj. MODE : CW Oscilloscope L95,94 | for MAX. 2.5Vp-p or more 
[CAR] VR : Center BODES 4 
Disconnect CN4 from the RF L89 
unit and connect a 50Q VR3 
dummy load. Connec- | L457 
Transmit tion L456 
L455 
2) After adjustment, set [CAR] 
VR to MAX for confirmation. 
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L3-6/05 


4. ALC adj. 


Item Condition Test- 
equipment 
3. Final base 1) Display f. : 14.200MHz Ammeter 
current MODE : USB 
[MIC] VR : MIN 
[CAR] VR : MIN 


Final unit VR501,502 : MIN 
Connect ammeter 
+ : External power supply 
—: Power connector 
Adjust to minimum current 
with VR501 and VR502 in the 
final unit. 
Transmit 


Measurement 


ADJUSTMENT 


Adjustment 


Unit | Terminal “Unit | Parts. 


Specifications/Remarks 


Current drain 
(Minimum current) 
+250mA 


First adjust VR501 and VR502 
for minimum. 

Adjust VR501 for an increase 
of 250mA when switched to 
TX. Then adjust VR502 for 
250mA over this reading. 


Current drain 
(Minimum current) 
+ driver current 

(250mA) + 250mA. 


* Item 4 to 13 below are adjusted in the adjustment mode. To terminate the adjustment menu in the middle, save your settings with Menu No. BA. 


1) Menu No. : A7 Power meter} Rear 


Transmit 


Front | [RIT/XIT] | 100W +5.0W 
panel | knob 


5. NULL adj. 


1) Menu No. : A7 Power meter} Rear 


Transmit 


ANT Filter |TC1 MIN. 


Reference value 
0.5V or less 


6. ALC 
frequency 
response adj. 


1) TX [M.CH] key : Push Power meter 
Display f. : 29.700MHz 
MODE : CW 
Transmit 


2) TX [M.CH] key : Push 
Menu No. : A7 
Transmit 


Front | ANT Filter |VR1 95W 


100W power check | 100W + 5W 
When unable to be set within 
the range, ALC and frequency 


response to be adjusted. 


7. TX power 
adj. 


The power 
meter on the 
display is 
also calibrat- 
-ed at the 
same time. 


1) 50W Power meter 
Menu No. : A8 
Transmit 
After adjustment, [UP] key : Push 


| 2) 25w 


Menu No. : AQ 
Transmit 
After adjustment, [UP] key : Push 


3) 10W 
Menu No. : AA 
Transmit 


After adjustment, [UP] key : Push 


Beat iRIT/XIT] | SOW ~|+3.0w 


knob 


8. TX gain adj. 
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1) 1.9MHz band - Power meter| Rear 
Menu No. : AB 
Transmit 


2) 3.5MHz band 
Menu No. : AC 
Transmit 

3) 7.0MHz band 


Menu No. : AD 
Transmit 

4) 10.1MHz band 
Menu No. : AE 


Transmit 
5) 14.1MHz band 
Menu No. : AF 
Transmit 


Press the [UP] key 
after the beep 
sounds for two or 
three seconds. 


panel 


TS-8705 


ADJUSTMENT 


Adjustment 


eae Unit | Terminal | Unit | Parts Method 


Item Condition Specifications/Remarks 


6) 18.0MHz band 
Menu No. : BO 
Transmit 
7) 21.0MHz band 
Menu No. : B1 
Transmit 

8) 24.9MHz band 
Menu No. : B2 
Transmit 
9) 29.7MHz band 
Menu No. : B38 
Transmit 


Power meter} Rear | ANT Front | [UP] Press the [UP] key 
panel panel | key after the beep 

sounds for two or 

three seconds. 


9. ALC meter 
adj. 


1) 1 dot 
Menu No. : B4 
Transmit 


Power meter} Rear | ANT Front |(UP] [UP] key : Push 
panel panel | key 


2) Zone MAX 
Menu No. : B5 
Transmit 


3) Full 
Menu No. : B6 
Transmit 


. SWR 
protection 
ad}. 


1) Nenu No. : B7 
Transmit 
After adjustment, [UP] key : Push 


Through type] Rear | ANT Front 
power meter | panel panel 
150Q.dumm 


[RIT/XIT] | 40W +3.0W 
knob 


. SWR meter 
adj. 


1) Menu No. : B8 
Transmit 


[UP] |[UP] key : Push 
key 


Power meter| Rear | ANT Front 
Linear panel panel 
detector 
AG Front | MIC 


1) Menu No. : B9 
AG output : 1kHz/30mV 
Transmit 


[RIT/XIT] | 4.6kHz +0.1kHz 
knob 


1) Menu No. : B9 
AG output : 1kHz/3mV E,X 
AG output : 1kHz/5mV K,P,M 


panel Check 3.0kHz + 0.5kHz 


¢ Writing data : After items 4 to 13 have been adjusted: 
1) Menu No. : BA 
2) [UP] key : Push once time Display "rEAdy" — "good" (If "nG" is displayed, enter data again.) 
3) [CLR] key : Push once time (Adjustment mode terminated) 


1) Display f. : 24.900MHz Power meter] Rear | ANT RF VR2 +1.65MHz 
MODE : CW Spectrum | panel spurious level MIN. 
Transmit analyzer 


14. Spurious 
adj. 


—60dB or less 


15. Monitor 
level check 


1) Display f. : 21.100MHz 
MODE : USB 

[MONI] key : ON 
[MONI] VR : Center 
[MIC] VR : Center 

[AF] VR : MIN 

AG output : 1kHz/10mV 
Transmit 


Power meter} Rear 
AF V.M 
Oscilloscope 


ANT Front | Display 
EXT. SP | panel 


0.2V + 0.05V 


MIC 
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lO-6/VU0 


Item 


16. Processor 
check 


Measurement 


Condition 


ADJUSTMENT 


Test- 
equipment 


1) Display f. : 14.200MHz 
MODE : USB 
[MIC] VR : Center 
[PROC] key : ON 
[METER] : COMP 
AG output : 1kHz/10mV 


17. Sidetone 
check 


18. CW 
break-in 
check 


2) AG output : 1kHz/1mV 


1) Display f. : 14.200MHz 
MODE : CW 
[MONI] VR : Center 
Key down 


1) Display f. : 14.200MHz 
MODE : CW 
[VOX] key : ON 
[FULL/SEMI] key : FULL 


[DELAY] knob : Center 


—| 


Power meter 


Oscilloscope 
DM. SP 
Electronic 
keyer jig 


Power meter 
Oscilloscope 


Electronic 


See an ac, keyer jig 
2) [FULL/SEMI] key : SEMI 


Electronic keyer jig 
: Key down 


19. DRU check 
(equipped 
on DRU-3) 


1) Connect a microphone to 
the MIC jack. 
MODE : USB/LSB 
[MIC] VR : Center 
[REC] key : Push 


20. Sub tone 
check 


PZihe WDA 
frequency 
check 


1) Display f. : 29.100MHz Power meter 


MODE : FM 

MIC jack : 600Q terminated 
[A=B], [TX-B] key : Push 
[M.IN] key : Push two times 
[RX-M.CH] : Push 

Transmit 


1) Display f. : 29.100MHz 
MODE : CW 
Transmit 


WPL YK 
frequency 
characteristic 
check 


100 


1) Display f. : 14.200MHz Power meter 
MODE : USB/LSB Oscilloscope 


MIC jack : Connect to AG 
AG output : 1kHz/5mV 
400Hz/5mV 
2.6kHz/5mV 
Transmit 


Linear 
detector 
Oscilloscope 
f. counter 


Microphone 


AG 
AF V.M 


Release and press 
the [CH1] key again. 


and turn the [MIC] 
VR to set to 100W. 


. Change the AG 


frequency and 
measure the 
difference between 
the power levels at 
1.0kHz and at 
another frequency 


. Take a measure- 


ment for each USB 
and LSB. 


Specifications/Remarks 


COMP meter : 15~25dB 


COMP meter : 1dot light 


0.63V + 0.3V 


Full break-in operation 

(When the key is turned OFF, 
the receive mode returns 
immediately.) 


Semi break-in operation 
(When the key is turned OFF, 
the receive mode returns 
after a while.) 


Hold down the [CH1],| Can be recorded for about 
and talk into the 
microphone. 


15 seconds. 


The recorded voice must be 
played back. 


DEV : +0.5~1.0kHz 
Tone f. : 88.2~88.7Hz 


29.100.000MHz + 145Hz 


a. Set AG to 1.0kHz | Within 6dB 


TS-870S 


ADJUSTMENT 


Adjustment 


Condition ‘ 3 Specifications/Remarks 
Hs  eadiatent | Unit | Terminal | Unit | Parts Method P 


23. Processor | 1) Display f. : 14.200MHz Change [PROC] VR 
check MODE : USB so that the first 
[PROC] key : ON segment on the 


[METER] key : Push COMP meter lights. 
[PROC] VR : MIN 


MIC jack : Connect to AG 
AG output : 1.0kHz/1mV 
Transmit 


2) AG output : 1.0kHz /10mV COMP meter 


(20dB UP) : within 15~25dB 
Transmit 


1) Display f. : Indicated below Through tel Rha “TANT Front | Display} Check ON AIR LED light. 


MODE : CW power meter | panel panel AT TUNE LED light. 
[METER] : SWR 150Q2dummy When tuning completed, 
[ITHRU/AUTO] : AUTO LEDs off. 
Transmit 
After checked retuen to Frequency 
receive mode. 1.910MHz 
3.500 + 
2) [AT TUNE] key : ON 3.700 Note : When Begins AT tuning after enter- 
7.000 29.700MHz and ing the transmission state. 
10.100 SWR 1.0 to 1.3, This should stop within 
14.000 varliable capacitor roughly 6 seconds. 
18.100 has flutters so that |SWR: 1.2 or less 
21.000 it does not stop, Power : 7OW or more 
24.900 adjust the TC1 at 
29.700 which SWR 1.2 or 
less is acceptable. 


Adjustment Points 
@ Side view 
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L3-0/U9S 
ADJUSTMENT 


@ Upper view 


Cipsts) CN40s 


©) enaiz 
Ww TP401 
‘i 

L455 G 


L451 


CN407 
LAN [AA 
L456 L457 KAN 
4) TC1 
L452 
CN413 
| [ id an 
CN411 FILTER 


RON 
atc) L458 


TP402 CN404 


CONNECTION 


IoC 


eal FILTER 


VR502 


CN506 


© 


PLL (X44-3210-00) (B/9) FINAL (X45-351X-XX) (A/5) 

TC506 : Lock voltage adj. (VCO1) VR501,502 : Final base current 

TC507 : Lock voltage adj. (VCO2) 

TC508 : Lock voltage adj. (VCO3) FILTER (X45-351X-XX) (B/5) 

TC509 : Lock voltage adj. (VCO4) VR1_ : ALC frequency response adj. 

TC800 : 20MHz frequency adj. TC1 =: NULL adj. 

L518~520 :55MHz BPF adj. 

L528 : 20MHz peak adj. CONNECTION (X45-351X-XX) (C/5) 
L529,530 :60MHz BPF adj. L451,452,458 : RX IF AMP adj. 


L455~457 : TX IF AMP adj. 
VCO2 (X58-3390-03) 
TC1_ : Lock voltage adj. (LO2A) 
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@ Lower view 


L92[@] 


Lo4|@| 
L95 


ned L98 


Sees 


O TP2 


RF (X44-3210-00) (A/9) 

VR2 : : Spurious adj. 
VR3,L89,91,92,94,95,98,99 :TX IF AMP adj. 
L28~31,38~40,44~46,50,52 : BPF adj. 


L65,67,70,72 : MCF adj. 
L75,77 : RX IF AMP adj. 
L81,82 : NB adj. 

L100 : TX MCF adj. 


TS-8708 


ADJUSTMENT 


TX-RX UNIT (X57-4620-00) 


VR1 
VR2 
VR3 
L4 


: S-meter adj. 
: AGC voltage adj. 


: DRU-3 recording level adj. (Adjusted to the mechanical center) 
: DSP PLL lock voltage adj. 
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LO-G/U9S 
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CN No. | Pin No. | 


Name 


TERMINAL FUNCTION 


Function 


RF UNIT 


(X44-3210-00) (A/9) : RF 


CN2 


Coaxial | RAT 


RX signal 


CN4 


Coaxial | DRV 


TX drive signal 


Coaxial | LO1 


1st local oscillation 73.08~103.05MHz 


Coaxial | LO2A 


2nd local oscillation 64.22MHz 


TXB 
RXB 


RX 8V 
AGC AGC voltage 


TX 8V 


Coaxial 


TR88 RX IF output/TX IF input 8.83MHz 


—s 


SPO 
CKY 
AGC 
TXC 


OMAN AOARWNH H-|ONOOKR WN 


Speaker signal 

Keying signal 

AGC voltage 

Wee ak 

RX: "H" 

Analog 8V 

14V-switched 

GND 

Filter selection 15kHz 

Filter selection 3kHz 

Filter selection 6kHz 

Forward wave detection voltage 
Reflected wave detection voltage 
ALC meter output 

Thermal protection 


RF serial/parallel convert clock 

RF serial/paralle! convert data 

RF serial/parallel convertor !C1 enable 
RF serial/parallel convertor I|C2 enable 
DAC enable 


RF blank signal 
-6V 
GND 


TX/RX control signal 


Whe WL 


RL 


Speaker signal 

Relay common terminal 
TX/RX control signal 

TX relay close 

TX relay open 

ALC input 

13V output when TX 


EXT RX 


IF OUT 


External receiver output 
SM-230 


RF UNIT 


(X44-3210-00) (B/9) : PLL 


GND 
NFMT 
VB3 
VB2 
VBI 
VBO 
UNL 
GND 
PEEZ 
REET 
PCK 
PDA 
14D 
DLE3 
DLE2 


@AnNronkRWNDN — 


GND 

FM modulation on/off signal (FM TX : "L") 
21.489~30MHz 

14.489~21.489MHz 
7.489~14.489MHz 
0~7.489MHz 

Unlock detection output (Unlock : "H") 
GND 

PLL2 enable signal (LO2A) 

PLL1 enable signal (LO1) 

Clock 

PLL, DDS data 

14V 

DDS3 enable signal (LO4) 

DDS2 enable signal (LO3) 


VCO select signal 
Active "H" 


19 
20 
1 


le 
5P 


DDS1 enable signal (LO1) 
PLL DDS latch select signal (TX : "H") 


CN501 GND |GND 
2 LO4 DDS3 output 


CN502 | Coaxial 


C 
CN503 | Coaxial 
CN504 | Coaxial 


LO3 
REF 


LO1 


2 
3 
4 
5 
6 
1 
2 
5 
4 
5 
6 


Phone jack through 
GND 
Phone jack output 


Digital GND 
MIC/PWR VR 1 
MIC/PWR VR 2 
CAR/DELAY VR 1 
CAR/DELAY VR 2 
5V 

Digital GND 
PROC/MONI VR 1 
PROC/MONI VR 2 
AGC/KEY VR 1 
AGC/KEY VR 2 
5V 


Width encoder B 
Width encoder A 
Shift encoder B 
Shift encoder A 
GND 


AMANARPWN H-I1DAAWNH H[DAHKWHNH = 


GND 

AF/RF VR 1 
AF/RF VR 2 

RIT encoder A 
RIT encoder B 
5V 

GND 

NB/SQL VR 1 
NB/SOL VR 2 
M.CH encoder A 
M.CH encoder B 
5V 


CN501 | Coaxial Drive input (From RF) 
CN502 |Coaxial|PO [TX signal output (To FILTER) 


CN503 1 


CN504 


TERMINAL FUNCTION 


W501 | Board | 14F Power supply 13.8V connecting harness 
in 14F Power supply 13.8V connecting harness 
GND 
GND Power supply 13.8V connect ing harness 
FIANL UNIT (X45-351X-XX) (B/5) : FILTER 
Coaxial | PO Filter input signal 


[EN No.[PinNo.[ Name | ___-Funetion——SOSCS~*Sd 
Power supply 13.8V connecting harness 
TX output signal (To AT) 
8A 


Shift register clock 
Shift register data 
Shift register enable 


TX power 8V 
Forward wave detection voltage 
Reflected wave detection voltage 
Make for AT through/on relay 
24.5~30MHz 

21.5~24.5MHz 


CN4 


18.5~21.5MHz AT coil tap 
14.5~18.5MHz band data 
10AT 10.5~14.5MHz 


TAT 4.0~7.5MHz 
4AT 2.5~4.0MHz 


OMNOOARWN = 
BA 
& 
> 
4 


GND GND 
10 |14S 14V 
11 |GND GND 


TX/RX select signal output 
ANT 1/2 select signal output 
GND 


455k filter select 
455kHz filter select "L" : Filter on 

455kHz filter select "L" : Filter on 

External AT tuning control (Pass through) 
External AT tuning control (Pass through) 
Pass through 
Pass through 
Pass through 
Pass through 
Pass through 
Pass through 


"L" : Filter on 


Power switch on : "H" 
PLL power 9V 
PLL power 5V 


Pass through 
Pass through 
Pass through 


.|Pin No. 


Name 


TS-870S 


Function 


9 
10 
11 


DGND 
TXB 
VSF 
VSR 


Digital GND 

TX power 8V 
Pass through 
Pass through 


14A 
14S 
8D 
8A 
APG 
SPO3 
SPG 


13.8V 

13.8V 

Digital 8V 

Analog 8V 

GND 

Speaker output signal input 
Speaker GND 


SPG 
SP 


Speaker GND 
Speaker output signal 


14S 
14S 
AGND 
AGND 


13.8V 
13.8V 
Analog GND 
Analog GND 


OMYNODOBRWN H|RWON HIN H|INOORWND —15 


THP 
TXB 
14D 
8D 


8A 
GND 
GND 
14S 
14S 
14S 
PSW 
14V 


Pass through 
Pass through 
13.8V 

Digital 8V 
13.8V 
Analog 8V 
GND 

GND 

13.8V 

13.8V 

13.8V 
Power switch on : “H" 
13.8V 


14S 
AGND 
a 

is 
GND 


13.8V 
Analog GND 
Pass through 
Pass through 
GND 


LO3 
Ml 
GND 
RIF 
GND 


Local LO3 8.375MHz (From PLL) 
TX IF input 

GND 

RX IF output 

GND 


TR88 


8.83MHz 


TXB 
RXB 
AGC 


TX power 8V 
RX power 8V 
AGC line 


FINAL UNIT (X45-351X-XX) (D/5) : AVR 


= 


14V 
14V 
GND 


13.8V 
13.8V 
GND 


14S 
14S 
AGND 


13.8V 
13.8V 
Analog GND 
Analog GND 


OMAN OOF WN H—|RWNHY —|1HW NM 


= 
io) 


Thermal protection on : "H" 
TX 13.8V 

13.8V 

Digital 8V 

Digital 13.8V 

Analog 8V 


~ 


1L9-6/095 
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TERMINAL FUNCTION 


Function 


13.8V 
Power switch on : "H" 


Moter drive + 
Motor drive — 


FINAL UNIT (X45-351X-XX) (E/5) : RELAY 


CN301 


CN302 
CN303 
CN304 
CN305 


a or 


Coaxial | ATO 
Coaxial | RAT 
Coaxial | AT1 
Coaxial | AT2 
ie 
TP 
ite 
ilite 


TX/RX select signal input 
ANT 1/2 select signal input 
GND 


TX signal input (From FILTER) 

RX signal output (To RF) 

Input/output to AT (RX : Output, TX : Input) 
Input/output to AT (RX : Input, TX : Output) 
ANT1 GND 

ANT2 GND 

ANT1 signal line 

ANT2 signal line 


Coaxial | AT1 


AT UNIT (X53-3340-02) 


Not FM TX signal 

VCO selest signal 

VCO select signal 

VCO select signal 

VCO select signal 

PLL unlock signal 

GND 

PLL2 enable signal 

PLL1 enable signat 

PLL serial clock 

PLL serial data 

Digital 13.8V 

DDS3 enable signal 

DDS2 enable signal 

DDS1 enable signal 

TX control signal 

GND 

PLL power 9V (Pass through) 
PLL power 5V (Pass through) 


Coaxial | AT2 


AT output 


+5V reference voltage for A/D 


VC2 position detection, VR101 output 
GND 


VC1 position detection, VR102 output 


—|IN —|[@ONM —|o1B WH —|HR WN 


WN 


OmanN oof 


a at 


em 


Motor 2 drive — 
Motor 2 drive + 
Motor 1 drive — 
Motor 1 drive + 


Power line 11~14V 
GND 


Make for AT through/on relay pl leeeaaOhn 


GND for discriminating that is connected 
to microcomputer 

Motor speed control pulse 

Control selection 

"H" : Preset type, "L": Auto tuning type 
+5V reference voltage for A/D 

Motor 2 control signal 

Motor 2 control signal 

VC2 position detection 

Motor 1 control signal 

Motor 1 control signal 

VC1 position detection 

GND 


OAnNonRWHN — 


GND 

—6V (Pass through) 

PLL power 5V (Pass through) 
PLL power 9V (Pass through) 
Power control signal 

13.8V 

13.8V 

Digital 13.8V 

Digital 13.8V 

Thermal protection 

Reflected wave analog voltage 
Forward wave analog voltage 
Enable for IC1 on FILTER board 
Serial data for IC1 on FILTER board 
Serial clock for 1C1 on FILTER board 
AT-300 control signal 

AT-300 control signal 

6kHz filter select signal 

3kHz filter select signal 

15kHz filter select signal 

Digital 5V 

Main encoder pulse A 

Main encoder pulse B 

Digital GND 


24.5~30MHz 
21.5~24.5MHz 


18.5~21.5MHz 
14.5~18.5MHz 
10.5~14.5MHz 
4.0~7.5MHz 
2.5~4.0MHz 


AT coil tap 
band data 


Internal AT speed control signal 

Internal AT control select signal 

Reference voltage for A/D convertor 
Motor 2 control signal 

Motor 2 control signal 

Motor 2 position voltage 

Motor 1 control signal 

Motor 1 control signal 

Motor 1 position voltage 

GND 

GND 

Communication inhibit signal from TS-870S 
Communication inhibit signal from personal computer 
TX data from TS-870S 

RX data from personal computer 


BS 6 aoe Se aes Ny 


OMANAONAFKWN 


= 
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TERMINAL FUNCTION 


Function 


TS-8705 


Function 


Key jack sensing signal 
Electronic keyer dash signal 
Electronic keyer dot signal 
GND 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP A enable signal 

DSP B enable signal 

DSP read/write control signal 
GND 

DSP control address bus 
DSP control address bus 
DSP control address bus 
GND 

Beep control signal 
Microphone down signal 
Microphone up signal 
Standby switch 

GND 

Key down signal 

DSP reset signal 

TX wave control signal 

RX control signal 

TX control signal 

AF mute signal 

TX-RX unit 1C26 enable 
TX-RX unit serial clock 
TX-RX unit serial data 
DRU-3 control enable signal 
TX-RX unit PLL unlock signal 
TX-RX unit PLL control enable signal 
DRU-3 end of message 

VS-2 busy signal 

VS-2 synthesize control signal 
GND 

Digital 5V 

AGC VR analog voltage 

KEY VR analog voltage 

PROC VR analog voltage 

MONI VR analog voltage 

Digital GND 


Digital 5V 

CAR VR analog voltage 

DELAY VR analog voltage 

MIC VR analog voltage 

PWR VR analog voltage 

Digital GND 

Digital 5V 

Digital 13.8V 

Digital 13.8V 

LCD driver control enable signal 
LCD driver control enable signal 
LCD driver control serial data 
LCD driver control serial clock 
LCD goes off control signal 
LCD dimmer control signal 
GND 


LED goes off control signal 

Key input O 

Key input 1 

Key input 2 

Key input 3 

Key input 4 

Key input 5 

key input 6 

Key input 7 

Power switch input signal 

Enable for 1C501 on SW board 
Enable for |C502~504 on SW board 
Serial data for SW board 

Serial clock for SW board 

AT tune LED control signal 

TX control signal (TX LED control) 
1C501~504 reset signal 

5V 

Digital 5V 

Digital GND 


Width encoder pulse B 
Width encoder pulse A 
Shift encoder pulse B 
Shift encoder pulse A 
GND 


Digital 5V 

RIT encoder pulse B 

RIT encoder pulse A 

AF VR analog voltage 
RF VR analog voltage 
GND 


Digital 5V 

Click encoder pulse B 
Click encoder pulse A 
NB VR analog voltage 
SQL VR analog voltage 
GND 


Standby switch 


GND 
-6V 
RF mute signal 


Enable for IC7 on RF board 
Enable for |C2 on RF board 
Enable for IC1 on RF board 
Serial data for RF board 
Serial clock for RF board 


Thermal protection 

ALC meter analog voltage 
Reflected wave analog voltage 
Forward wave analog voltage 
6kHz filter select signal 

3kHz filter select signal 


15kHz filter select signal 


IT (X53-356X-XX) (B/4) : SW 


Digital GND 
Digital 5V 
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LS-6/U09 


TERMINAL FUNCTION 


Function 


5V 
1C501~504 reset signal 


TX control signal (TX LED control) 


AT tune LED control signal 
Serial clock 

Serial data 

IC502~504 enable 

IC501 enalbe 

Power switch output signal 
Key output 7 

Key output 6 

Key output 5 

Key output 4 

Key output 3 

Key output 2 

Key output 1 


Key output 0 
LED goes off control signal 


OL UNIT (X53-356X-XX) (D/4) : MIC 


—— 


Standby switch 
Microphone down signal 
Microphone up signal 
8V for microphone 

GND 

MIC GND 


MIC Microphone signal output 


AMUT 
VCEN 
UCK2 
UDA2 
DREN 
PLUL 
PLEN 
EOM 
VBSY 
STR 
GND 


Function 


DSP data address 

DSP data address 

DSP data address 

GND 

Beep control signal 
Microphone down signal 
Microphone up signal 
Standby switch 

GND 

Key down signal 

DSP reset signal 

TX wave control signal 
RX control signal 

TX control signal 

AF mute signal 

IC26 enable 

Serial clock for TX-RX unit 
Serial data for TX-RX unit 
DRU-3 enable 


TX-RX unit PLL unlock signal output 


TX-RX unit PLL enable 


DRU-3 end of message signal output 


VS-2 busy signal 
VS-2 synthesize control signal 
GND 


TX-RX 


UNIT (X57-4620-00) 


GND 
RIF 


ee 


TU 


TX IF output (455kHz) 
TIF GND 

RX IF input (455kHz) 
RIF GND 


LO4 
GND 


Local 4 input (466kHz) 
LO4 GND 
FM modulation output (To PLL) 


OMNOOBRWNH HINODOARWNH H|RWN H]|HRWN 


= 
=) 


FMD GND 
Microphone signal input 


MIC GND 

GND 

Microphone standby switch 
Microphone up 
Microphone down 

8V for microphone 


GND 

MIC GND 

Microphone signal output 
DRU-3 playback signal input 
Digital 5V for DRU-3 

GND 

End of message (End : "H") 
Over flow signal (Over flow : "L") 
DRU-3 enable 

DRU-3 serial data 

DRU-3 clock 


GND 
CTS 
RTS 


GND 
TX inhibit signal from TS-870S 


TX inhibit signal from personal computer 


TX data from TS-870S 

RX data from personal computer 
Key jack sensing signal 
Electronic keyer dash signal 
Electronic keyer dot signal 
GND 

DSP data bus 

DSP data bus © 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP A enable signal 

DSP B enable signal 

DSP read/write control signal 


Analog 13.8V 
Digital 8V 
13.8V 
Analog 8V 
GND 


AF input when headphone through 
GND 
Headphone AF output 


Audio signal 

GND 

VS-2 control data 

VS-2 control data clock 
VS-2 busy 

VS-2 synthesize control 


5V for VS-2 
GND 


AGC voltage 
Keying signal 
Speaker signal output 


—-!10ON OOF WN 
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GND 


NO H{/WNOATARWNH H[WN -]1H FW 


Internal speaker AF output 
GND 


TS-870S 


TERMINAL FUNCTION 


Function 


GND 
GND 


NC Key jack sensing signal 


External speaker signal output 
Signal input when external speaker not connected 


Key down signal 
GND 


RX data from personal computer 
TX data from TS-870S 


Electronic keyer dash signal 
Electronic keyer dot signal 


TX inhibit signal from TS-870S 
ae inhibit signal from personal computer 


OMANI OaOAWN —-([AfFWN — 


LCD ASSY (B38-0736-05) 
GND GND 
DIM LCD dimmer control signal 
BLANK |LCD goes off control signal 
UCK1 LCD driver control serial clock 
UDA1 LCD driver control serial data 
ENL3 LCD driver control enable signal 
ENL2 LCD driver control enable signal 
14D Digital 13.8V 
14D Digital 13.8V 
5D Digital 5V 


Key switch signal 

Open when using paddle 
GND 

RTTY signal 

GND 

RTTY signal 


<9) CO) NINO) Oi WN — 


RX audio output 

ANO GND 

Squelch open : GND, Squelch close : open 
S-meter voltage output 


= 
(=) 


GND 
Standby switch when using PKD input 
(Front panel microphone input is muted) 


1 
2 
3 
4 
1 
Z 
3 
4 
5 
6 
ii 
8 
~) 


TX input 
PKD GND 
Standby switch 


ey S6 eNe 
JON oO 
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-870S pcsoarp views 
LCD ASSY (B38 


TS 


05) 


LCD ASSY (B38-0736- 
Foil side view 


05) 


-0736- 


fe} 


Component side view 


=a 


: 8 ba 4 


INVERTER 


INVERTER 


PCBOARD VIEWS I S-870S 


RF UNIT (X44-3210-00) (C/9) RF UNIT (X44-3210-00) (C/9) 
Component side view Foil side view 


Component side 
Foil side 


VCO2 (X58-3390-03) VCO2 (X58-3390-03) 
Component side view Foil side view 
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TS-8/0S pe BOARD VIEW ss enat unmr (x45-351X-XX) (A/5) : FINAL 


Component side view 
K,P,M,M2,X 
E,E2,E3,E9 


No 
~ Oo 
- 6 


Component side 
Foil side 
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FINAL UNIT (X45-351X-XX) (A/5): FINAL PC BOARD VIEW TS-870S 


Foil side view 
0-00 : K,P,M,M2,X 
2-71 : E,E2,E3,E9 


Component side 
Foil side — 
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A i: (Gs 


TS-870S PC BOARD VIEW ss rinac unr (xa5-351x-xx) (B/5) : FILTER 


Component side Component side view 0-00:K,P,M,M2,X 2-71: E,E2,E3,E9 
Foil side 


LT 


Oe 
et 


SR 


Ser 


erepsspaecocts 
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See 


FINAL UNIT (X45-351X-XX) (B/5) : FILTER PC BOARD VIEW TS-870S 


) Foil side view 0-00:K,P,M,M2,X 2-71: E,E2,E3,E9 


Component side 
Foil side 
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1S-870S pcsoarp views 


FINAL UNIT FINAL UNIT 
(X45-351X-XX) (D/5) : AVR (X45-351X-XX) (D/5) : AVR 
Component side view Foil side view 

0-00 : K,P,M,M2,X 0-00 : K,P,M,M2,X 

2-71 : E,E2,E3,E9 2-71 : E,E2,E3,E9 


FINAL UNIT FINAL UNIT 
(X45-351X-XX) (E/5) (X45-351X-XX) (E/5) 
: RELAY : RELAY ~ 
Component side view ‘Foil side view 

0-00 : K,P,M,M2,X 0-00 : K,P,M,M2,X 


2-71 C E,E2,E3,E9 2-71 : E,E2,E3,E9 


Component side 
Foil side 


C 


TS-8 


70S. pcsoarp views 


CONTROL UNIT (X53-356X-XX) (D/4) : MIC 
Component side view i 

0-11: K,P 0-21:M 0-22:M2 0-71:X 
2-71:E 2-72;:E2 2-73:E3 2-74:E9 


2 
on 
Gl 
X53-356 D/4 J72=0362""— 
4 
5 
6 
7 


174 


a eas E 


CONTROL UNIT (X53-356X-XX) (D/4) : MIC 
Foil side view 

0-11:K,P 0-21:M 0-22:M2 0-71: X 
2-71:E 2-72:E2 2-73:E3 2-74:E9 
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(“~] Component side 
(—] Foil side 


i ES B D Tae Gel 


FINAL UNIT (X45-351X-XX) (C/5) PC BOARD VIEW TS-870S 


: CONNECTION Foil side view 
0-00 : K,P,M,M2,X 
2-7 WHE, £2,E3,E9 


2SA1162 
2SC2712 


2SD1406 


il 


2SD1624 


3SK131 
4 
3 | a 
my 
UPC7805H = aO™ 
OUTPUT 
GND 
INPUT (Case) 


|__|] Component side ones er 
[“] Foil side —§72.0364-01 (C/5) 173 


DRU-3 (DIGITAL RECORDING UNIT) 


DRU-3 Circuit Diagram 


X43-3090-20 


IC901, 902 : MB88306PF 
IC903 : M62003FP 
1C904 : |ISD2560GI 
IC905 : TC74HC112AF 


16) 


CN tL COS SOO Cy Oris 
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TS-870S 


x 
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= 
~ 
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TS-8708S 


PG-2Z (DC CABLE) 


PG-2Z External View 


PG-2Z Parts List 


E30-3157-15 DC cable assy 
FO5-2531-05 Fuse (25A/32V) 
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TS-870S 


SPECIFICATIONS 


Item 


Rating 


Mode 
Number of memory channels 


J3E (LSB, USB), A1A (CW), A3E (AM), F3E (FM), F1D (FSK) 
100 


Antenna impedance 
Supply voltage 
Grounding method 
Current 


Transmit (Max.) 


Usable temperature range 


50Q (With Antenna Tuner 20 to 150) 
DC 13.8V + 15% 

Negative ground 

20.5A 


Receive (No signal) 2A 


—10°C to +50°C (4+14°F to +122°F) 


Frequency stability (-10°C to +50°C) 
Dimensions [W x H x D] 
(Projections included) 


Frequency range 
80m band 
40m band 
30m band 


20m band 


17m band 


Within +10PPM 
Within £10PPM 
330 x 120 x 334 mm/13.0 x 4.72 x 13.1 in 
(339 x 135 x 375 mm/13.3 x 5.31 x 14.8 in) 


Weight Approx. 11.5kg (25lbs) 
160m band 1.87! to 2.0°*MHz 


3.5 to 4.0°°MHz 

7.0 to 7.3°*MHz 

10.1 to 10.15MHz 
14.0 to 14.35MHz 
18.068 to 18.168MHz 


15m band 


12m band 


10m band 


S58, OW, FSK FM 


20W or less 


Output power’® 


AM i 


Modulation a 


21.0 to 21.45MHz 


24.89 to 24.99MHz 
28.0 to 29.7MHz 


20W or less 


Balanced 
Reactance 


Low level 


—60dB or less 


Spurious emissions 
Carrier suppression 


50dB or more 


Unwanted sideband suppression (Modulation frequency 1.0kHz) 
Maximum frequency deviation (FM) | Wide 


50dB or more 


Narrow 
Transmit frequency characteristics (-6dB) 
(TX lower cutoff : 300Hz, TX bandwidth : 2.3kHz) 
XIT shift frequency range 
Microphone imppedance 
1.81MHz : Europe, France, Holland; 1.83MHz : Belgium, Spain 
1.85MHz : Belgium, France, Holland, Spain 
3.8MHz : Europe, Belgium, France, Holland, Spain 
7.1MHz : Europe, Belgium, France, Holland, Spain 
Belgium, Spain ; 10W fixed on 160m band 


+5kHz or less 
+2.5kHz or less 


300 to 2600Hz 


+9.99kHz 
60022 
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SPECIFICATIONS 


Circuit type 
Frequency range 


Rating 
Quadruple conversion superheterodyne 


100kHz to 30MHz 


Intermediate frequency 


1st : 73.05MHz, 2nd : 8.83MHz, 3rd : 455kHz, 4th : 11.3kHz 


| Sensitivity SSB, CW, FSK 
(At 10dB (S+N)/N) 


100kHz to 500kHz 1uV or less 
500kHz to 1.62MHz’® 4uV or less 


(At 10dB (S+N)/N) 


1.62MHz"® to 24.5MHz 
24.5MHz to 30MHz 
AM 100kHz to 500kHz 
500kHz to 1.62MHz’6 


i eee 
1.62MHz’'6 to 24.5MHz 


0.2uV or less 
0.13uV or less 


2uV or less 
31.6uV or less 


2uV or less 


FM (At 12dB SINAD) 


24.5MHz to 30MHz 
28MHz to 30MHz 


2uV or less 


0.25uV or less 


Selectivity SSB Lo: 300Hz, Hi : 2600Hz 
CW Width : 200Hz 
FSK Width : 500Hz 
AM ~ Lo: 100Hz, Hi : 4000Hz 
FM Width : 14kHz 


oc 
wi 
2 
uu 
a) 
Ww 
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—6dB : 2.3kHz, -60dB : 3.3kHz 
—6dB : 200Hz, -G0dB : 450Hz 
—6dB : 500Hz, -60dB : 1000Hz 
—6dB : 9kHz, -60dB : 12kHz 
-—6dB : 14kHz, -GOdB : 18kHz 


Image rejection (1.8MHz to 30MHz) 
1st IF rejection (1.8MHz to 30MHz) 
Notch filter atteneuation 
RIT shift frequency range 
SSB, CW, FSK, AM 


Squelch sensitivity 


Audio output (8Q, 10% distortion) 
Audio output impedance 
*6 1.705MHz : Canada, U.S.A. 


100kKHz to 500kHz 
500kHz to 1.62MHz’® 
1.62MHz’"> to 30MHz 


FM 28MHz to 30MHz 0.25uV or less 


80dB or more 
80dB or more 
40dB or more 
+9.99kHz 
2uV or less 
20uV or less 
2uV or less 


1.5W or more 
8Q 


Specifications are subject to change without notice or obligation due to ongoing technological developments. 
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CIRCUIT DESCRIPTION 


Frequency Configuration 
The TS-870S is quadruple conversion in receive 
mode. As a transmitter, it is quadruple conversion in 
non-FM modes and double conversion in FM mode. 
The fourth 11.3kHz IF signal is converted from ana- 
log to digital, connected to the DSP in receive mode, 
and decoded. In transmit mode, the microphone input 


Signal is converted from analog to digital and applied to 
the DSP. It is converted from digital to analog, passed 
through a mixer, and becomes the 455kHz TIF signal. 
In FM mode, however, only 455kHz carriers are Output 
from the DSP. 


ANT 
<A 8:83MHz 
O SM-230 
fIN Ce SM-23 
TX MIX 4 TX MIX 3 TX MIX 2 455kHz TX MIX 1 
Nat 
CS oS) C) O MIC INPUT 
aS me Biss yb 
wi osP 
& Wi oC ae OUTPUT 
aie fLo2 fLo3 fL04 FMB 
: Local frequency 1 
EO LO2A LO3 LO4 : Local frequency 2 
73.08~ 64.22MHz 8.375MHz (455+f)kHz : Local frequency 3 
103.05MHz : Local frequency 4 
Moe! 0 e f : LO4 mode offset 
FM 
Fig. 1 Frequency configutation 


@ Frequency configuration 

When the receiver frequency by fIN from the an- 
tenna in SSB mode is zero beat (namely, at zero to the 
SSB signal with a carrier point of fiN), the relationship 
between these signals is expressed by the following 
equation. 

fin = fL01- fLO2- fLO3-fLO4+f .... (1) 

Since all these frequencies are generated by the 
PLL or DDS circuits as shown in the PLL block diagram 
in Figure 2, the receiver frequency is determined only 
by the reference frequency fSTD, the PLL dividing ratio 
and DDS data. Therefore, the reference frequency ac- 
curacy equals the operating frequency accuracy. 

The accuracy of the reference oscillator used in the 
TS-870S is 10ppm (-10 to +50°C). If the temperature- 
compensated crystal oscillator (TCXO) SO-2 is used, 
the accuracy becomes 0.5ppm (-10 to +50°C). 


The TS-870S local oscillator and CAR DDS are inde- 
pendent of each other. However, they can be oper- 
ated like a cancel loop configuration by changing the 
CAR and local oscillator PLL data simultaneously via a 
microprocessor. This function allows a shift (fLO1, 
fLO3, fL04) by the mode change to be performed and 
the band width of the slope tune to be varied (fL01, 
fLO3, fLO4). 

When used as a transmitter in SSB mode or in other 
modes, likewise the frequency is determined by the 
reference frequency fSTD and dividing ratio. The dis- 
play frequencies in the modes are listed in Table 1. In 
the FSK mode, the TS-870S displays the mark trans- 
mitter frequency. 


CIRCUIT DESCRIPTION 


In CW mode, the TS-870S receiving pitch can be 
changed to the required frequency in 50Hz steps with 
the desired signal remaining in the center of the IF filter 
band-pass (Variable CW pitch system). Since the re- 
ceiving pitch varies along with the transmitter side 
tone, It is possible to zero-beat by receiving the desired 
signal at the same pitch as the side tone. 

FM transmission is obtained in this system by 
modulating the fLO2 via application of the audio signal 
from the microphone to the VCO2. 


Mark transmitter frequency 


AM, FM | IF filter center frequency 
Table 1 Display frequency in each mode 


PLL Circuit 


The TS-870S PLL circuit consists of a PLL loop that 
includes DDS covering a frequency range between 
30kHz to 30MHz in 10Hz or 1Hz steps in accordance 
with the 20kHz reference frequency; DDS that gener- 
ates other local oscillators (LO3, LO4); and a PLL loop 
that produces LO2A. 

The dividing ratio data to each PLL loop and the DDS 
data are controlled by a microprocessor. Each loop is 
controlled by a single crystal frequency control system 
according to the reference frequency fSTD. (See the 
PLL block diagram in Figure 2.) 


@ Reference signal generation circuit 

The reference frequency fSTD used for frequency 
control is determined by the 20MHz crystal oscillator 
(X800 and Q800 : 2SC2714). One reference frequency 
is Output as the reference signal fREF for the PLL and 
DDS in the PLL section. The other is sent to the TX-RX 
unit and used as the PLL reference signal for the PLL 
and DSP. 

The crystal oscillator may be replaced by an optional 
TCXO (SO-2), and the TCXO may be switched to with 
slide switch S800. 

If the optional TCXO (SO-2) is installed, the S800 
switch must be set to the SO-2 position. 


@ LO2 (PLL section) 

Q1: 2SK508NV in VCO2 (A501 : X58-3390-03) gen- 
erates 64.22MHz. The 20MHz reference frequency 
fREF is applied to pin 15 of |C509 : MB86001PF, and is 
divided internally by a factor of 1000 (4000 in FM 
mode) to produce a 20kHz (5kHz in FM mode) compari- 
son frequency. 

The VCO2 output is applied to pin 6 of IC509: 
MB86001PF, and is internally divided by a factor of 
3211 (12844 in FM mode). It is compared with the 
20kHz (5kHz in FM mode) signal using the phase com- 
parator. The VCO2 frequency is locked. The division 
ratio is transmitted from the control unit. 

The output from PLL2 is passed through buffer 
Q539, amplified by amplifier Q532, passed through a 
low-pass filter, its impedance is converted, and is then 
output to the RF section as LO2A. 


@ LO1 (PLL loop) 

Four VCOs and uses Q520 to 0523 : 2SK508NV x 4 
to generate 73.08MHz to 103.05MHz. The 20MHz ref- 
erence frequency fREF is applied to pin 15 of PLL IC 
|C507 : MB86001PF, and is internally divided by a fac- 
tor of 20 to produce a 1MHz comparison frequency. 
The output is passed through amplifier Q524, and a 
band-pass filter. One output is passed through buffer 
Q526 : 2SC2996 and a low-pass filter and goes to the 
RF section. 

The other output signal is passed through buffer 
Q525 : 2SC2714 and applied to pin 5 of mixer I|C508 : 
SN76514. Asignal of 54.54 to 55.54MHz is input to pin 
11 of IC508 and converted to a signal of 18.0 to 
48.0MHz. This signal is output from pin 13. The signal 
is passed through a high-pass filter, a low-pass filter, 
and amplifier Q531 : 2SC2714 and Q530 : 2SC2712, 
and goes to pin 6 of PLL IC 1C507 : MB86001PF. 

This signal is internally divided by N, and compared 
with the 1MHz signal using the phase comparator. The 
mixer output frequency is locked in 1MHz steps. The 
division ratio N is transmitted from the control unit as 
data (N : 18 to 48) corresponding to OMHz to 30MHz in 
1MHz steps. One of the four VCOs is selected accord- 
ing to the VCO change signal (VBO to VB3) sent from 
the control unit. 
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CIRCUIT DESCRIPTION 


Q520,521,522,523 


VCO select signal 2SK508NV(K52) 
Q512 VB0~VB3 
2SC2714(Y) D501 73.08~80.54MHz 
. veo1 RLS73 80.54~87.54MHz 
— REF 20MHz 87.54~94.54MHz 
To TX-RX 94.54~103.05MHz 


OPTION One ie 1C507 MB86001PF por eites ay fave 
$800 | 25c2714(Y) | 2SC2712(Y) 2SC3722KIR) 2SC2714(Y) 2SC2996(Y,0) 
SO-2 O LO1: 
fSTD fREF oe 73.08~ 
* S : LPF FF 103.05MHz 
as0oo To RF 
2SC2714(Y) 
Q513 
20MH2 2SC2714(Y) Q530 Q531 
2SC2712(Y) 2SC2714(Y) SN76514N 
18~48MHz Q525 
2SC2714(Y) 
1C500 Q500 54.54~ 
F71022 2SC2712(Y) SN16913P 2SC2712(Y) 55.54MHz 
1.46~0.46MHz 5.46~ 1C506 
4.46MHz SN16913P 
Q501 1C503 
2SC2712(Y) PD74HC390G 
>. 1/5 
FM select signal SW : On when FM mode 
NEMT O 
FM modulation 0537 2SD1757K 
signal 9 0 VU 
FMD IC509 MB86001PF 
0534,535,536 een noo ae 539 0532 
2SC3722K(R) Boe aga 2SC2714(Y) 2SC2954 


LO2A: 
(~) is > 64.22MHz 
To RF 


(2SK508NV) 


Rin 


N1=1/1000 
FM N1=1/4000 


N2=3211 
FM N2=12844 


1C501 Q506 Q507 Q508 
F71022 ee ae 2SC2712(Y) 2SC2712(Y) 2SC2712(Y) 

LO3: 
sa} >) > Sais 


8.375MHz 
aS To CONNECTION 
1.625MHz Q503 Q504,505 8.375MHz 8.375MHz 
1C502 2SC2712(Y) 2SK508NV(K53) 
F71022 


LO4: 
DDS3. Pe (455+f)kHz 
To TX-RX 


(455+f)kHz Q510, 511 
2SC2712(Y) 


Fig. 2 PLL block diagram 
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CIRCUIT DESCRIPTION 


DDS1 (IC500 : F71022) generates 1.46 to 0.46MHz 
digital signals. They are converted to analog signals by 
a digital to analog converter (consisting of CP500, 
CP501, and Q500), passed through a low-pass filter, 
and fed to pin 5 of mixer IC505:SN16913P. The 
4MHz signal produced by division of 2OMHz reference 
frequency fREF by divider IC503 : UPD74HC390G by a 
factor of 5 is input to pin 2 of the mixer IC505, and a 
5.46 to 4.46MHz signal is output from pin 1. The out- 
put signal is passed through a band-pass filter and 
buffer Q502, and input to pin 5 of mixer IC506 : 
SN16913P. The 60MHz signal obtained by tripling 
20M#Hz reference frequency fREF via multiplying circuit 
Q515 is mixed, and a 54.54 to 55.54MHz signal is out- 
put. This signal is passed through a band-pass filter, 
and goes to pin 13 of mixer IC508. 

DDS1 sweeps the 1.46 to 0.46MHz digital signal 
output in 10 or 1Hz steps, and LO1 covers the 73.08 to 
103.05MHz signal in 10 or 1Hz steps and is output to 
the RF section. 


H LO3 generation 

DDS2 (IC501 : F71022) generates a digital signal of 
the 1.625MHz basic frequency. It is converted to an 
analog signal by a digital-to-analog converter (consist- 


@ Subtone generation 

During FM transmission, the DSP generates a signal 
to which a subtone is added and is then sent to the 
main unit as it is. 


@ PLL data 

The TS-870S has three PLLs to which the main CPU 
sends PLL data based on the displayed frequency. 

- PLL comprising a VFO (PLL section) 

- Local oscillator PLL for frequency conversion (PLL 

section) 

- PLL that generates timing clocks for digital signal 

processing (TX-RX unit) 

The VCOs change with the following conditions. 

- Main encoder change — VCO1 (PLL section) 

- Mode change — VCO2 (PLL section) 

Each PLL IC outputs an unlock signal. If any PLL is 
unlocked, the main display indicates "....... "(dots). If 
the unlocked PLL is the TX-RX unit, the sub-display 
shows "Err-FD", and if it is the PLL unit, it shows "Err- 
FE" to indicate that it is unlocked. 

The unlocking of each PLL is output to pin 11 (UL) of 
PLL IC : MB86001PF as unlock data (UNLOCK : LOW). 


Loop VCO |IC No. |Comparison fre-| Variable Frequency 
No. quency/divide ratio| divide ratio (MHz) 


IC507 | 1MHz/20. |: 18~48 ~—-|73.08~103.05 


ing of CP502, CP503, and Q503), and chopped by a 
circuit consisting of Q503 to Q505 so as to extract an_ 
8.375MHz primary harmonic component. Unwanted 
components are removed by a ceramic filter consisting 
of CF500 and CF501. The resulting signal is passed 
through amplifier Q507, buffer Q508, and a low-pass 
filter, and output to the connection section (final unit) 
as the LOS signal. 


LO2 | VCO2 | IC509 | + 20kHz/1000 3211 64.22 
5kHz/4000 - FM | 12844: FM | 


@ LO4 generation 

DDS3 (IC502 : F71022) generates a (455+f) kHz digi- 
tal signal. It is converted to an analog signal by a digital 
to analog converter (consisting of CP504, CP505, and 
Q510), passed through buffer 0511 and a low-pass fil- 
ter, and output to the TX-RX unit as the LO4 signal. 

The LO4 signal is a local oscillator signal used to 
generate a DSP processing signal f from 455kHz. The 
f frequency is described in the local signal section 
(page 14). 
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CIRCUIT DESCRIPTION 


@ DDS circuit configuration 

The DDS IC has been developed with standard cells 
to implement a high-speed operation circuit and large- 
capacity ROM ata low cost. 


1) IC configuration 

The IC consists of the following components: 

Two 28 bit registers for setting frequency data, one 
28 bit frequency shift register for addition to the fre- 
quency register, a 23 bit parallel signal input section for 
frequency modulation with a parallel signal, and a data 
entry and selection section. 

Frequency modulation section comprised of a 28 bit 
adder that adds frequency data and frequency modula- 
tion data 

Phase data operation section that adds data from 
the frequency modulation section with the 28 bit phase 
data register 

SIN-ROM that converts phase data to sine data. 


2) Frequency/shift data setting 

Using serial signals synchronized with clock pulses, 
a total of 30 bits (2 bits that specify the destination to 
which data are set and 28 bits for frequency data) are 
set in three internal registers. 


3) Frequency register selection 

The data set in the two frequency registers are se- 
lected by the SLAB input of the DDS IC. This pin 
handles the TXC signal. This function eliminates the 


. need for the TS-870S microprocessor to set frequency 


data for each transmission and reception. 


4) Frequency data selection 

The SPSL input of the DDS IC selects whether to 
use the data in the internal frequency shift register or 
the data from parallel input as frequency modulation 
data. 


5) Frequency modulation 

The MDEN input of the DDS IC enables or disables 
frequency modulation. When frequency modulation is 
enabled, frequency data is added, and the result is in- 
put to the phase data operation section. 


6) Phase data operation 

The target frequency phase data is output by accu- 
mulating 28 bit frequency data in the 28 bit phase accu- 
mulator. . 

Fout = Fs/278 - Dsum 

Fs : DDS IC input frequency/2 
Dsum : Frequency data+Frequency modulation data 

If 278 is set for Dsum when 1/8 Fs is output, the 
phase data must be increased by 7/8. 

A 28 bit absolute value operation has been used 
here, but a 28 bit signed operation can also be used, 
assuming that the MSB is a sign. If complement data 
of 8000000 to FFFFFFFF (hex) is set, the phase moves 
in the negative direction for the positive data. 


7) SIN-FROM 

Phase data from the phase data operation section is 
converted to sine data of 0000 to FFFF (hex) in the 16 
bit offset binary format. 


7n/8=-225 
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CIRCUIT DESCRIPTION 


Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
switching circuit K1, and is input to the ATT (-6dB, - 
12dB) circuit. This distribution circuit is switched when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna Is attenuated by about 4dB 
and output to the receiver section in the subsequent 
stage and the EXT RX terminal on the rear. The signal 
to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
cuit, then goes to the BC band attenuation circuit (L7 to 
L9, C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
filter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
(1SV128) is used to change the input to raise the signal 
saturation level when a HIGH signal is input. 


The RF amplifier circuit functions as a low-gain am- 
plifier using Q14 and Q15 : 2SK2218(5) x 2 when the 
frequency Is 21.49MHz or lower, and it functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05Mkz first IF signal is generated by quad 
mixer Q17 to Q20: 2SK520(K44) x 4. It is passed 
through XF1 73.05MHz MCF, Q24 : 3SK131(M) first 
mixer amplifier, and Q26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signa!. The second IF 
signal is divided into two signals, one of which is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signal 
is input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
tied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and 0461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
Q475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit is adjusted by 
VR1 in the TX-RX unit. 
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CIRCUIT DESCRIPTION 


@ IF filter 

The IF filter consists of a DSP digital filter. If there is 
a HIGH signal outside the DSP filter band, the analog to 
digital converter input level may be saturated, and the 
filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that it does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 


+7.5kHz or more at 3dB 
+30kHz or less at 40dB 
1.0dB or less 
3.0dB or less 
70dB or more at fo + (500 to 1000kHz) 
70dB or more at fo - (200 to 1000kHz) 


Center frequency deviation | Within +1.5kHz at 3dB 
Terminating impedance 2kQ + 10% 


MCF (L71-0401-05) : RF unit XF1 


Re tea de Riera 
aes0Kr 


Attenuation bandwidth +1.9kHz or less at 20dB 
+2.75kHz or less at 60dB 
+3.5kHz or less at 80dB 


608 or ess 


‘Guaranteed attenuation 80dB or more in the range 
+3.5kHz to +1MHz 


Terminating impedance 6002 / 15pF 


MCF (L71-0235-05) : RF unit XF2 


Pass bandwidth 


Attenuation bandwidth 
Ripple 


Insertion loss 


Guaranteed attenuation 


8830kHz 
+3.0kHz or more at 6dB 
+16.0kHz or less at 60dB 
+13.0kHz or less at 50dB 
70dB or more with in fo + IMHz 
(Without spurious in the range 
fo to fo+500kHz) 
Ripple Within 1.0dB 

| Within |. 5dB 
~ | 1850ka2/ 2pF 


Nominal center frequency 
Pass bandwidth 
Attenuation bandwidth 


Guaranteed attenuation 


Insertion loss 


Terminating impedance 


MCF (L71-0266-05) : RF unit XF3 


a1 


Item Rating 


Nominal center frequency al 8.400MHz 
3dB attenuation bandwidth Within 180 + 40kHz 
20cB attenuation bandwidth 400kHz or less 

9.0dB or less 
Formula : 20 x log [E1+ (2 x E2)] 
Ripple 1.0dB or less (within 3dB band) 
25cB or more (6.0 to 10.0MHz) 
50V DC (1 minute) 


100MQ2 or more (100V DC) 


Insertion loss 


Spurious attenuation 


Voltage capacity 


Insulating resistance 


Input and output impedance 


Ceramic filter (L72-0343-05) : RF unit CF500, 501 


Item 
Nominal center frequency 455kHz 
BdB bandwith 
50dB bandwidth +9kHz (455kHz) 
Ripple 2dB or less (within 455+2kHz) 
Insertion loss 6dB or less 


Guaranteed attenuation 60dB or more (within 455+ 100kHz) 
Input and output impedance 2.0kQ 


Ceramic filter (L72-0319-05) : Final unit CF451 


Rating 
Center frequency 455+0.20kHz 

60dB or more at 0.1 to 1MHz 

40dB or more at 600 to 700kHz 

208 0° less 


Input and output impedance 2kQ 


Ceramic filter (L72-0333-05) : Final unit CF452 


Nominal center frequency 455kHz 


6dB bandwidth +7.5kHz or more (455kHz) 


50dB bandwidth +15kHz or less (455kHz) 
3B or less (within 455+5kHz) 
6dB or less 


Guaranteed attenuation 35aqB or more (within 455+100kHz) 
Input and output impedance 1.5kQ 


Ceramic filter (L72-0366-05) : Final unit CF453 
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CIRCUIT DESCRIPTION 


Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency Is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
Switching circuit K1, and is input to the ATT (-6dB, - 
12dB) circuit. This distribution circuit is switched when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna is attenuated by about 4dB 
and output to the receiver section in the subsequent 
Stage and the EXT RX terminal on the rear. The signal 
to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
cult, then goes to the BC band attenuation circuit (L7 to 
L9, C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
filter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
(1SV128) is used to change the input to raise the signal 
saturation level when a HIGH signal is input. 


The RF amplifier circuit functions as a low-gain am- 
plifier using O14 and O15 : 2SK2218(5) x 2 when the 
frequency is 21.49MHz or lower, and it functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05Mkz first IF signal is generated by quad 
mixer Q17 to Q20 : 2SK520(K44)x 4. It is passed 
through XF1 73.05MHz MCF, Q24 : 3SK131(M) first 
mixer amplifier, and Q26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signal. The second IF 
signal is divided into two signals, one of which is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signal 
is input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
fied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and 0461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
Q475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit is adjusted by 
VR1 in the TX-RX unit. 
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Fig.3 Receiver block diagram 
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CIRCUIT DESCRIPTION 


@ IF gain correction 

The total gain changes when the AIP is turned ON or 
OFF or the band is 21.49MHz or higher. To limit the 
changes, the DSP corrects the IF gain. Table 2 lists the 
corrections. When the “AIP S-meter correction” on 
menu No.11 is turned ON, the S-meter is corrected 
when the AIP is turned ON. And since the IF gain is 
corrected greatly, the receiver internal noise output 
becomes large. 


Correction (dB) 
AIP 

ON1 
(Menu 11 OFF) 


Pre-amp 
gain (dB) 
reference 


ON2 
(Menu 11 ON) 
SSB, CW, FSK only 

+12 


Frequency 


30kHz~ 
21.49MHz 
21.49MHz~ 

30.MHz 


+12 


Table 2 IF gain corrections 


@ NB circuit 

The noise blanker, like the conventional one, 
branches the signal before the narrow-band filter of the 
8.83MHz second IF, and detects noise, and performs 
blanking using the second IF amplifier as a gate. The 
signal is amplified by Q28, detected by the AGC ampii- 
fication and noise detection circuit consisting of Q29 to 
Q32 and D46, and then a blanking pulse is generated 
by the |IC9 comparator. The noise detection circuit Q29 
to Q32 and D46 is separated into segments by a 
jumper in the unit to prevent sneak path. 


Low-Cut 


Receiving 
signal (SSB) 
Interfering 
signal (CW) 


Interfering 
signal (SSB) 


@ Slope tune 

The operating principle of SSB-SLOPE-TUNE is ex- 
plained first. When ftO1, fL03, and fLo4 in Figure 4 are 
at their normal frequencies, the synthesized bandwidth 
is indicated by A. If the fLo1 frequency is increased by 
Afl and the fLo3 frequency is decreased by Af1, the 
filter of the 8 83MHz band shifts to position B. The 
synthesized bandwidth is indicated by the section over- 
lapped by A and B. When the frequencies of fL01 and 
fLO3 are lowered by Af2, only the 455kHz second IF 
filter shifts to position C. The synthesized bandwidth is 
indicated by the section overlapped by B and C. 

Therefore, high frequencies are cut off by increasing 
the fLO1 frequency and decreasing the fLO3 frequency. 
Low frequencies are cut off by decreasing the fL03 and 
fLo4 frequencies. The TS-870S enables these opera- 
tions using the DSP filter. 

In SSB mode, slope tune high cut/low cut is 
switched by using the filter select control ; in CW 
mode, the WIDTH (bandwidth)/SHIFT (center fre- 
quency) is changed, and in FSK mode, the WIDTH 
(bandwidth) is changed. The microcomputer in the 
control unit sends filter select data to the DSP, and 
slope tuning is ‘carried out by changing frequency data 
given to the PLL and DDS. The second IF (8.83MHz) 
and third IF (455kHz) filters are selected to carry out 
slope tuning effectively. Tables 3 and 4 list filter selec- 
tions, slope tuning and analog filter high cut/low cut 
amounts. Slope tuning low cut/high cut can be 
switched in AM mode, and the WIDTH can be 
switched in FM mode by using DSP filters only, and the 
analog filter is fixed to 15kHz. 


73.05MHz 8.83MHz 


455kHz 


LO2A LO3 


64.22MHz fixed 


Fig. 4 SSB slope tune operating principle 
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CIRCUIT DESCRIPTION 


€ High cut position 


Filter selection 
SkHz filter 
6kHz filter 
15kHz filter 
Default 


Low cut posotion (8.83MHz filter) High cut amount 
(455kHz filter) Low cut amount 


Table 3 SSB slop tuning and analog filter high/low cut (Hz) 


< Filter center position 


[sor] Default 


Filter width 
Table 4-1 CW WIDTH/SHIFT low cut amount (Hz) 


Cl oe BES 600 | 650 | 700 | 750 | 800 | 850 | 900 
50 (Hz) | 1975 | 1925 | 1875 | 1825 | 1775 | 1725 | 1675 | 1625 | 1575 1375 


< Filter center position 


1950 | 1900 | 1850 | 1800 |'1750 | 1700 | 1650 | 1600 | 1550 
[200 [1900 | 7850 1700 | 7650 | 1600 | 1550 | 1500 
1800 | 1750 1650 | 1600 | 1550 | 1500 | 1450 


Fe00 | 1700" 860 
1350_| 1300 | 1250 | 1200 [ 1150 [7700] 1050 | 1000 | 950 [ 900} [_] Defaur 


Filter width 


Table 4-2. CW WIDTH/SHIFT high cut amount (Hz) 
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CIRCUIT DESCRIPTION 


@ IF filter 

The IF filter consists of a DSP digital filter. If there is 
a HIGH signal outside the DSP filter band, the analog to 
digital converter input level may be saturated, and the 
filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that it does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 


Ce a a 


Insertion loss 3.0dB or less 
70dB or more at fo + (500 to 1000kHz) 
70dB or more at fo — (200 to 1000kHz) 


Center frequency deviation | Within +1.5kHz at 3dB 
Terminating impedance 2kQ + 10% 


MCF (L71-0401-05) : RF unit XF1 


SS a a 


Attenuation bandwidth +1.9kHz or less at 20dB 
+2.75kHz or less at 60dB 
+3.5kHz or less at 80dB 


| Ripple 2dB or less 
608 or less 


~Guaranteed attenuation 80dB or more in-the range 
+3.5kHz to +1MHz 


Terminating impedance 600Q / 15pF 


MCF (L71-0235-05) : RF unit XF2 


Nominal center frequency 8830kHz 
Pass bandwidth +3.0kHz or more at 6dB 


Attenuation bandwidth +16.0kHz or less at 60dB 
+13.0kHz or less at 50dB 

70GB or more with in fo + 1MHz 
(Without spurious in the range 
fo to fo+500kHz) 


Within 1.008 


Terminating impedance 1850kQ / 2pF 


MCF (L71-0266-05) : RF unit XF3 


Guaranteed attenuation 


Guaranteed attenuation 


11 


Nominal center frequency 8.400MHz 
3dB attenuation bandwidth Within 180 + 40kHz 


20dB attenuation bandwidth 400kHz or less 


Formula : 20 x log (E1+ (2 x E2)] 
Ripple 1.0dB or less (within 3dB band) 
Spurious attenuation 25dB or more (6.0 to 10.0MHz) 
Voltage capacity 50V DC (1 minute) 


100M or more (1O0V BO 
Input and output impedance 3302 


Ceramic filter (L72-0343-05) : RF unit CF500, 501 


455kHz 


+3kHz (455kHz) 
50dB bandwidth +9kHz (455kH7z) 
Ripple 2dB or less (within 455+2kHz) 


Insertion loss 6dB or less 


60dB or more (within 455+100kHz) 
2.0kQ 


Ceramic filter (L72-0319-05) : Final unit CF451 


fem 


Nominal center frequency 
6dB bandwidth 


Guaranteed attenuation 


Input and output impedance 


Center frequency 455+0.20kHz 
6dB bandwidth 2.9 to 3.2kHz 
4.7kHz or less 


60dB bandwidth 
Guaranteed attenuation 
Spurious 

6dB band ripple 

Insertion loss 

Input and output impedance 


Ceramic filter (L72-0333-05) : Final unit CF452 


Item 

Nominal center frequency 
6dB bandwidth 

50dB bandwidth 

Ripple 


455kHz 


+7.5kHz or more (455kHz) 
+15kHz or less (455kHz) 
3dB or less (within 4554+5kHz) 


Insertion loss 6dB or less 
Guaranteed attenuation 35dB or more (within 455+100kHz) 
input and output impedance 


Ceramic filter (L72-0366-05) : Final unit CF 453 
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CIRCUIT DESCRIPTION 


@ IF gain correction 

The total gain changes when the AIP is turned ON or 
OFF or the band is 21.49MHz or higher. To limit the 
changes, the DSP corrects the IF gain. Table 2 lists the 
corrections. When the “AIP S-meter correction” on 
menu No.11 is turned ON, the S-meter is corrected 
when the AIP is turned ON. And since the IF gain is 
corrected greatly, the receiver internal noise output 
becomes large. 


Correction (dB) 
AIP 


Pre-amp 
gain (dB) 
reference 


ON1 
(Menu 11 OFF) 


ON2 
(Menu 11 ON) 

SSB, CW, FSK only 
30kHz~ 


2 0 +12 ills 
30.MHz 


Table 2. IF gain corrections 


Frequency 


@ NB circuit 

The noise blanker, like the conventional one, 
branches the signal before the narrow-band filter of the 
8.83MHz second IF, and detects noise, and performs 
blanking using the second IF amplifier as a gate. The 
signal is amplified by Q28, detected by the AGC ampli- 
fication and noise detection circuit consisting of O29 to 
Q32 and D46, and then a blanking pulse is generated 
by the |C9 comparator. The noise detection circuit Q29 
to Q32 and D46 is separated into segments by a 
jumper in the unit to prevent sneak path. 


Low-Cut 
SLOPE 


Interfering Receiving 

signal (SSB) signal (SSB) 
Interfering 
signal (CW) 


BAC 


@ Slope tune 

The operating principle of SSB-SLOPE-TUNE Is ex- 
plained first. When fL01, fL03, and fLO4 in Figure 4 are 
at their normal frequencies, the synthesized bandwidth 
is indicated by A. If the fLo1 frequency is increased by 
Af1 and the fLo3 frequency is decreased by Af1, the 
filter of the 8.83MHz band shifts to position B. The 
synthesized bandwidth is indicated by the section over- 
lapped by A and B. When the frequencies of fLO1 and 
fLO3 are lowered by Af2, only the 455kHz second IF 
filter shifts to position C. The synthesized bandwidth is 
indicated by the section overlapped by B and C. 

Therefore, high frequencies are cut off by increasing 
the fLo1 frequency and decreasing the fLO3 frequency. 
Low frequencies are cut off by decreasing the fLO3 and 
fLo4 frequencies. The TS-870S enables these opera- 
tions using the DSP filter. 

In SSB mode, slope tune high cut/low cut is 
switched by using the filter select control : in CW 
mode, the WIDTH (bandwidth)/SHIFT (center fre- 
quency) is changed, and in FSK mode, the WIDTH 
(bandwidth) is changed. The microcomputer in the 
control unit sends filter select data to the DSP, and 
slope tuning is carried out by changing frequency data 
given to the PLL and DDS. The second IF (8.83MHz) 
and third IF (455kHz) filters are selected to carry out 
slope tuning effectively. Tables 3 and 4 list filter selec- 
tions, slope tuning and analog filter high cut/low cut 
amounts. Slope tuning low cut/high cut can be 
switched in AM mode, and the WIDTH can be 
switched in FM mode by using DSP filters only, and the 
analog filter is fixed to 15kHz. 


73.05MHz 8.83MHz 


455kHz 


LO2A LO3 LO4 
64.22MHz fixed 


Fig. 4 SSB slope tune operating principle 
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CIRCUIT DESCRIPTION 


Oa [1.0 | 08K | Ook | Oak | 02K | OOK | 14k] 12k | 10k | 0.6K RReOIEROREE 
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Low cut posotion 
(455kHz filter) Low cut amount 


(8.83MHz filter) High cut amount 


Table 3 SSB slop tuning and analog filter high/low cut (Hz) 


600 
575 
550 
500 
400 
300 


650 
625 


700 750 
725 
700 
650 
550 


450 


800 
TAS 


350 
250 


500 550 


Filter width 
Table 4-1 CW WIDTH/SHIFT low cut amount (Hz) 


[400 [480] 500] 650 | 00 | 050 | 700 | 760 | B00 | 850 | 000 | 960 | 1000 
1725 | 1675 | 1625 | 1575 | 1525 | 1475 | 1425 | 1375 
1850 | 1800 |'1750 | 1700 | 1650 | 1600 | 1550 | 1500 | 1450 | 1400 | 1350 
1650 | 1600 | 1550 | 1500 | 1450 | 1400 | 1350 | 1300 
1700 | 1650 | 1600 | 1550 1400 | 1350 | 1300 | 1250 | 1200 
600 | 1700 | 1650 | 1600 | 1550 | 1500 | 1450 | 1400 | 1350 | 1300 | 1250 | 1200 | 1150 | 1100 
1500 | 1450 | 1400 | 1350 
ei ae 
Filter width 


Table 4-2 CW WIDTH/SHIFT high cut amount (Hz) 


< High cut position 


Filter selection 
3kHz filter 
6kHz filter 
15kHz filter 
Default 


< Filter center position 


[pies | Default 


< Filter center position 


[vey] Default 
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CIRCUIT DESCRIPTION 


@ Local signals (LO1, LO3, LO4) 
1) LO1 

Table 5 lists LO1 frequency configuration. 

DDS1 varies from 0.46 to 1.46MHz, and when the 
display frequency is multiple MHz (for example, 
14.000MHz), 0.96MHz is output. When the display fre- 
quency is increased, the DDS1 frequency is reduced 
by the amount of change. When the DDS1 frequency 
is reduced to 0.46MHz, the frequency is switched to 
1.46MHz, and when it is increased to 1MHz, the fre- 
quency returns to 0.96MHz (Figure 5). By changing the 
1MHz band In synchronization with the display fre- 
quency, the 1MHz comparison PLL circuit is locked 
and LO1 is generated. 

In Table 5, the O.96MHz base indicates the DDS out- 
put when the frequency is multiple MHz. The fre- 
quency (UNV) indicates the decimal digits of the MHz 
frequency. (If the display frequency is 14.2MHz, (UNV) 
= 0.2MHz.) DDS Is switched by 500kHz, so —-0.5MHz 
< (UNV) < 0.5MHz. 

As described in the slope tuning section, slope tun- 
ing high-cutting is corrected for LO1, so the correction 
is added to the DDS output. SSB H in Table 5 indi- 
cates the correction. Table 3 shows the actual correc- 
tion of SSB _H. (For example, when the high frequency 
is 2.2kHz, the correction SSB _H is 0.2kHz.) 

Since RIT and XIT change the receive and transmit 
frequencies by the preset amount, it needs to be cor- 
rected. They areD RIT andD XIT in Table 5. 

The "8.83MHz window-joining" (D 883) in Table 5 is 
determined during adjustment. For example, the 
equation for calculating the DDS output frequency for 
14.2MHz USB. The high-cut frequency is assumed to 
be 2.6kHz. (D 833 is zero.) 

DDS1 : 0.96M — (UNV) - (OFS SSB) + (SSB H) 

= 0.96M - 0.2M - 1.2k - 0.2k 
= 758.6kHz 
0.96M : Base 
UNV : 14.2M -— 14.0M = 0.2M 
OFS SSB (Filter offset) : 1.2k 
SSB H (Slope HI) : -0.2k (See table 3.) 


The LO1 output frequency fLO1 is calculated from 
the frequency configuration in Figure 6. 
fLO1 = fPLL IN + BOMHz — (4MHz + fDDs1) 
= 32MHz + 6OMHz — (4MHz + 758.6kHz) 
= 87.2414MHz 
Where fPLL IN is the PLL input frequency and fDDs1 
is the DDS1 output frequency. 


DDS1 output (MHz) 


Display frequency 
(MHz) 


Fig.5 Relationship between display frequency 
and DDS output frequency 


2) LO3 

Table 6 lists the LO3 frequency configuration. 

The LO3 frequency is 8.375MHz, and is generated 
by the chopper circuit. The DDS2 output frequency is 
1.625MHz. For LO3, slope tuning low-cut/high-cut is 
corrected. SSB H and SSB L in Table 6 indicate the 
corrections. D 833 and D 455 are values determined 
during filter window-joining and adjustment. 

For example, if USB is 14.2MHz, high-cut frequency 
is 2.6kHz, and low-cut frequency is 300Hz, the LO3 fre- 
quency is calculated as follows. It is assumed that 
D 833 and D 455 are zero. 

fLO3 = 1.625MHz + (SSB H) + (SSB L) 

= 1.625MHz + (-0.2kHz) + 300Hz 
=1625.1kHz 
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3) LO4 


Table 7 lists the LO4 frequency configuration. The filter is corrected according to each mode by 
For LO4, correction (OFS SSB) is carried out so that LO1 and LO4, slope tuning high-cut is corrected by 
a signal passes through a filter according to the mode, LO1 and LO3, and low-cut is corrected by LO3 and 
and the slope tune low-cut (SSB L) is corrected. The LO4. 
mode offset is the frequency (11.30859375kHz) used 


In other modes, each local frequency is determined 
for processing by the DSP, and its sign changes with 


by the calculation method as shown previously in 


the mode. Tables 5 to 7. 
For example, if USB is 14.2MHz and the low-cut fre- 
quency is 300Hz, the LO4 output frequency is calcu- 
lated as follows. 
fLO4 = 455kHz + (mode offset) + (OFS SSB) + (SSB L) 
= 455kHz + 11.30859375kHz + 300Hz 
= 467.8085938kHz 


DDS1 (1HZ) 
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[Seca MOU 10 ae ca, ED See = of Ee 
Fis CLSIS immo emma ea? hE PT 
rar omm| oan] -oan[ Porn| oan] Foam] Foamy -oan| 
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: Although receiver data has an ———— value for each mode, the data area for calculation is D OFFSET. 
Transmitter data is fixed because the 8.83MHz filter bandwidth is fixed. 
*2 : Although it has an independent value for each mode, the data area for calculation is D SLOP L. 
*3 : The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 
*4: The LSB and USB may have the same value because the filter bandwidth is wide. 
*5 : The positive direction for adjustment is the direction in which the receive carrier frequency increases. 
*6 : The DDS1 variable frequency is 1.45MHz and is shifted by 500kHz. 
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Table 5 LO1 frequency configuration 
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Mode offset 
Filter offset 


FSK tone (H/L) 


Component 


Mode offset (kHz) | -11.30859375 
(OFS $88) —2k 
CW pitch 


FSK tone (H/L) 
FSK shift (polarity) 


RIT/XIT 
Slope high 


Filter offset*! 


rrp 


Slope low*2:3 —(SSB L) 


8.83MH2 window-joining 


455kHz window-joining**:® |— (D 455) 


: Although it has an independent v 


fake 

oe Pee Peete a 
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ee Hs 
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[Sionetows=s__-asseu | __(assau] 
same winiowjoneg™= F086] | —_—((O BE 
| 456KH2 window joining’ | 0456)| [10 458 
: Although it has an independent value for each mode. 
: Although It has an independent value for each mode. 
: The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 
: The LSB and USB may have the same value because the filter bandwidth is wide. 
: The positive direction for adjustment is the direction in which the receive carrier frequency increases. 

: Since the DDS2 output frequency is high, 1.625MHz (10MHz— output frequency (8.375MHz)) is output to the DDS. 


: Although receiver data has an independent value for each mode. 
Transmitter data is fixed because the 8.83MHz filter bandwidth is fixed. 
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Table 6 LO3 frequency configuration 


DDS3 (LO4) 


+11,30859375 | -11.30859375 | -11.30859375 | +11.30859375 | +11.30859375 
+ (OFS SSB} +800 -800 
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alue for each mode. 


: The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 
- The LSB and USB may have the same value because the filter bandwidth is wide. 
: The positive direction for adjustment is the direction in which the receive carrier frequency increases. 


Table 7 LO4 frequency configuration 
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NV 30k<f<30MHz 


VCO2 (Input pin) 
Except FM mode : 20kHz 
FM mode : 5kHz 


Except FM mode 
Nee2 10 

FM mode 
N = 12844 


|B | 7.49<f<14.49MHz _| 
| D | 21.49k<f<30MHz_| 


5.462>f> 
4.46MHz 


54.54<f< 
55.54MHz 


Fig.6 Frequency configuration 
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CIRCUIT DESCRIPTION 


Transmitter Circuit 

The transmitter system block diagram is shown in 
Figure 7. 

The TS-870S has the same frequency configuration 
as the TS-850 after the DSP generates the IF signal and 
converts it to 455kHz as a basic configuration. 

A difference from the conventional model other 
than DSP modulation is that the TS-870S uses a digital- 
to-analog converter and a microcomputer for various 
controls. This allows for fine control and reduces the 
number of controls needed for adjustment. 

The TIF (second IF) signal output from the TX-RX 
unit goes to the final unit (C/5 connection section). The 
signal is converted from 455kHz to 8.83MHz. The 
8.83MHz third IF signal converted by the 0470 and 
0471: 3SK131(M) mixer is switched to the transmitter 
by the D450 diode switch, and output from CN412 to 
the RF unit (A/9 RF section) as TR88 signal. 

The signal input to CN10 of the RF unit is passed 
through the 8.83MHz IF filter used for both transmis- 
sion and reception. During transmission, XF3 BW: 
5kHz is selected by D69 and D67 and the filter attenu- 
ates the components outside the band. The transmit 
signal switched by D68 is amplified and ALC-controlled 
by the Q39 ALC amplifier, and the resulting signal goes 
to the D49 TX gain control circuit. This circuit controls 
the gain at the transmission stage according to the 
given voltage via a variable attenuator of a pin diode. 
The control voltage is controlled by a microprocessor, 
and is used to set the gain for each band or set the gain 
with the PWR knob and mode. 

The third IF signal is then converted to the 
73.05MHz fourth IF signal by the Q37 and Q38 : 
3SK131(M) mixer. The signal is passed through the LC 
filter, and is converted to the target frequency by the 
final local oscillator LO1 at the Q35 and Q36 : 
3SK184(R) mixer. The signal is passed through the ra- 
diation filter and the band-pass filter used by both the 
transmitter and receiver sections to attenuate the spu- 
rious outside the band. The band-pass filter output is 
amplified by Q5 : 2SC2954, and output to the final unit 
(A/5 final section) from CN4 as the drive signal. 


@ TX-AGC 

The DSP controls the input level until it starts modu- 
lation. It is like AGC applied to the microphone ampli- 
fier, and when the input level exceeds the certain level, 
the amplifier gain decreases to keep the modulator in- 
put level constant, i.e., to keep the IF output constant. 

The MIC gain control in SSB and AM modes is used 
to adjust the maximum gain of the AGC amplifier in the 
40dB range. Even if the control is set maximum, the 
input level to the modulator is kept constant. If the 
PROC is OFF in SSB mode, the CAR level (TIF output 
level) is fixed, and the ALC effect is limited. If the 
PROC is ON in SSB mode, the ALC effect is adjusted 
by the CAR control. The microphone amplifier gain is 
fixed, but the speech processor input level is controlled 
by the AGC and then becomes the level set by the 
PROC control. 

In FM mode, the microphone amplifier sensitivity 
can be changed to high or low by using Menu No.61. 
Since the frequency deviation is limited by the TX-AGC, 
it is not distorted extremely like in the clipper method. 
In AM mode, the sensitivity is controlled so that modu- 
lation does not exceed 70%. 

The TX-AGC is required to stabilize the DSP modula- 
tor operation. The modulator may operate without us- 
ing the AGC by reduction of the gain and input level, 
but it cannot be completely turned OFF. Care must 
therefore be taken when measuring the ALC proper- 
ties and frequency characteristics. 
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AT Unit (Auto Antenna Tuner) 


When the AUTO/THROUGH switch is set to AUTO, 
ATA goes LOW, the AUTO/THROUGH switching relay 
K1 is executed, and AT is inserted to prepare for tun- 
ing. If "RX AT ON" is set in menu No.8, AT is inserted 
during reception. If the position of variable capacitor 
VC1 or VC2 is not the preset position of the band, pre- 
setting is performed. The AT tune and transmission do 
not occur until presetting ends. 

When AT TUNE is turned on with this condition, 
ATS goes HIGH, the CW mode is set, and the trans- 
mission output becomes about 10W. If the SWR is 
lower than 1.2, the tuning is completed and auto an- 
tenna tuning ends. If the SWR is greater than 1.2, the 
motor control pulse duty (described later) is controlled 
according to the SWR. 

The SWR can be set to 1.6 after AT tuning by turning 
menu No. 33 "TUNE WIDE" ON. 

The motor speed is determined by a microcom- 
puter. Its direction is controlled by phase comparator 
IC1 and amplitude comparator IC6 if the APRE is LOW, 
and controlled by the microcomputer if the APRE is 
HIGH. 


AT UNIT (X53-3340-02) 


Forwardwave/ 
IN reflected wave 
detection circuit 


Voltage/current 
component 
detection 


PAM uae 


difference 
detection 


@ Auto tuning mode 

The transmission power from the final section via 
the filter section is passed through the current/voltage 
detection transformer L1 and L2, which use a troidal 
core. The current and voltage components detected 
here are rectified by the waveform rectification circuit 
consisting of D4, D7, Q1, and Q2, and then the phase 
is compared by IC1. The output signals (Q and Q) from 
pins 8 and 9 of IC1 are passed through the switch by 
IC2 and are applied to motor drive IC IC4. Variable ca- 
pacitor VC1 is rotated by the motor M1 so that the 
phase difference of the voltage and current compo- 
nents decreases. 

The voltage and current components detected by L1 
and L2 are rectified by diodes D1 and D2 and are ap- 
plied to the comparator of voltage comparison circuit 
IC6 as the amplitude component. The comparator out- 
put is passed through switch IC3. Motor M2 is driven 
by another motor drive IC IC5 and variable capacitor 
VC2 is rotated in the direction that decreases the am- 
plitude difference of the voltage and current compo- 
nents. 

Variable capacitor VC1 for capacity adjustment is 
therefore controlled so that the current and voltage 
phases match. Variable capacitor VC2 for resistance 
adjustment is controlled so that the current and voltage 
amplitude difference decreases. SWR becomes 1 
when the phases match and the amplitude difference 
iS Zero. 


Filter section 


AT2 
O OUT 


DIGITAL UNIT 


Fig.9 AT unit block diagram 
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CIRCUIT DESCRIPTION 


The speeds of motors M1 and M2 are determined 
by the duty cycle of the pulse input to control input pin 
8 of IC4 and IC5, and controlled by the standing wave 
ratio (SWR) calculated by the control unit CPU. 

Pulse signal SPED output from the control unit is 
passed through Q5 : DTC114EK, amplified by Q4, and 
input to |C4 and IC5 as a control pulse. 

lf the SWR is 2 or more, the duty cycle of the motor 
drive voltage pulse is 100%. If the SWR is 1.5 to 2, the 
duty cycle becomes approx. 80%. If the SWR is less 
than 1.5, the duty ratio becomes approx. 50% and the 
motor runs at low speed. 

The matching circuit is T type, and the tap position 
from 1.8 to 30MHz is switched by seven relays K101 to 
K103 and K105 to K108. 

Position detection volumes VR101 and VR102 are 
linked to the rotation axes of variable capacitors VC1 
and VC2 with a gear ratio of 1: 1. The voltages of 0 to 
5V (POD1 and POD2) are generated according to the 
capacities of the variable capacitors. This position volt- 
age data is sent to the microprocessor in the control 
unit through the analog to digital converter, and is used 
as the reference voltage in the feedback control sys- 
tem, such as for preset tuning. The same signal is also 
used for presetting data and end-detection. 

The volume used by the TS-870S is anormal one, 
not an endless one. Since the rotation angle of this 
volume is limited, the rotation range is from the mini- 
mum capacity to the maximum capacity plus allow- 
ance. 

By this control, like the preset tuning, which will be 
described later, POD1 and POD2 are monitored by the 
microprocessor. If the lower limit voltage of 0.6V or 
the upper limit voltage of 4.2V is reached, the micro- 
processor detects that the voltage is close to a limit. 
To return the voltage to the opposite side, APRE is 
made HIGH. If the variable capacitor is VC1, and the 
voltage is close to the lower limit in respect to POD1, 
the voltage near the upper limit is output. If the voltage 
is close to the upper limit in respect to POD1, the volt- 
age near the lower limit ts output. 

The other variable capacitor VC2 outputs the voltage 
read by POD2 as it is. If the variable capacitor voltage 
exceeds the specified limit, it returns to the other limit. 
The other variable capacitor remains in the same posi- 
tion. 


If the APRE is HIGH, the motor rotation direction is 
determined by the CPU unless auto tuning is per- 
formed. 

The logic for PR11 to PR22 is the same as for IC4 
and IC5 : BA6109U2. The signal output from the digital 
unit passes through IC2 and IC3 : TC4066BP and en- 
ters IC4 and IC5. 


pene i By ear APRIT Ei oeees a 
Mito. | Nownalrtetan 1797 a a a 
Reverse rotation Mitty Hl 
Moter25 Norra oath WTO "ea 
Reverso otto. Hc = | aan ea 


@ Preset tuning 

When tuning ends, the position of the variable ca- 
pacitor is stored in memory by the microprocessor as 
preset data for that band. 

When the band is changed after tuning is performed 
in another band, APRE goes HIGH, the motor is con- 
trolled by the microprocessor, and preset tuning is per- 
formed. During preset tuning, auto tuning or signal 
transmission is inhibited even if the AT TUNE switch is 
pressed or transmission becomes ready. 

The initial preset-data when the microprocessor is 
reset includes standard data for a 50-ohm load on each 
band. 


@ Preset memory band 
30kHz <j 
1.850MHz < f 
2.010MHz < f 
3.525MHz < f 
35 /5MHziet 

-3.725MHz < f 
4.490Mz < f 
7.030MHz < f 
7.100MHz < f 
7 490MHz < f 
10.490M#z < f 
14.100MHz < f 
14.490MHz < f 
20.990MHz <s f 
21.150MHz < f 
21.990M#z < f 
25.490M#Hz < f 
29.000MHz < f 
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CIRCUIT DESCRIPTION 


Standby Control and Timing 

Standby control and timing are carried out by using 
software for the main CPU in the control unit (X53- 
356X-XX). The control signals for the control unit are 
listed below. (See Figure 10 for each timing chart.) 


SS 
KEY 


TXC 


RONG. & 


CKY 


: Standby switch input signal. Active LOW. 
: Keying input signal from the keyer. Active 


LOW. 


: Transmission output signal. Active HIGH. 


Same timing as TXB. 
Reception output signal. Active HIGH. Same 
timing as RXB. 


: Output signal. Active HIGH. 


With the SS line 


AF 
Output ry 
| 


CKY 


Fig. 10 Transmit/receive signal timing chart 
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CIRCUIT DESCRIPTION 


Digital Control Unit 

The TS-870S digital control circuit has a multiple 
chip configuration centered around the main CPU (IC6 : 
M37702S4BFP), and consists of a 64K ROM (IC12: 
27C512RJLVC), an 8K RAM (IC8: LC3564QME-10), 
and an extended |/O (IC16, IC22, |C23 : CXD10950). 
This circuit controls about 60 different input and about 
80 different output signals. 

Figure 11 is a digital control block diagram. 


@ Address control 

The main CPU operates in the microprocessor 
mode in which the external ROM is used. The 
memory is configured as shown in the memory map, 
and the main CPU A12 to A15 and DO signals and IC 14, 
IC17, 1C18, and 1C19 are used to generate a chip select 
(CS) signal to select and access an IC. (Figure 12) 
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D6 Fig. 11 Digital control block diagram 
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CIRCUIT DESCRIPTION 


IC6 : CPU 


TC74VHC138F 


@ Encoder circuit 

The main encoders are magnetic rotary encoders, 
and the click, RIT, SHIFT, and WIDTH encoders are 
contact-type rotary encoders. 

The main encoder pulses are read directly by the 
main CPU. 

The other encoder pulses enter the gate array (IC20 
and 1C21 : LZ92K371), and are read through the main 


WIDTH 


RIT/XIT a 
mae 


1C23 : EXT 1/0 
1C22: EXT 1/0 
IC16: EXT 1/0 

1C20 : GATE ARRAY 
121 : GATE ARRAY 
1C12: ROM 

IC8 : RAM 


TC74VHC573F 


Address control circuit 


CPU data bus. The gate array is selected by the latch 
(IC19 : TC74VHC573F) O04 and Q5. The CK1, CK2 or 
CK3, CK4 encoder is selected by AO of the gate array. 
Encoder data is output to DO to D7 by making the read 
signal (RD) LOW when the chip select (CS) signal is 
LOW. 1C25 and IC26 absorb encoder pulse chattering. 
(Figure 13) 
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Fig. 13 Encoder circuit 
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CIRCUIT DESCRIPTION 


@ System reset and RAM backup 

The power monitor circuit (Q1, Q2, D4, D5, R6) 
monitors the power supply voltage. If the voltage is 
LOW, the circuit outputs a LOW signal to the INT1 port 
of the main CPU and the IRQ2 port of the microproces- 
sor in order for the electronic keyer to stop operation. 
At the same time, the battery backup IC (IC5 : 
MB3780A) backs up the RAM with a lithium battery. 

lf the power supply voltage becomes normal, a 
HIGH signal is input to the INT1 port and the IRQ2 port, 
and the main CPU is initialized by the battery backup IC 
after the time constant set by C56 and C57. The opera- 
tion resumes and power is supplied to the RAM from 
the outlet. (Figure 14) 
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1C24-45-IRQ2 


\C6-28-RESET 
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System reset and RAM backup 


BAI 


Fig. 14 
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@ Analog Signal Input 

The main CPU incorporates an 8-channel analog-to- 
digital (A/D) converter, and in addition, has a multi- 
plexer (IC9 and IC13 : TC4052BF) for entering 16-chan- 
nel analog signals. Incoming analog signals are con- 
verted by the main CPU to digital values, which are 
used as digital data. 


@ Display 

Since the TS-870S uses a negative LCD and a fluo- 
rescent display tube. 

The LCD is lighted with half a duty by the LCD 
driver, and the fluorescent display tube is lighted by an 
inverter. 

The LCD driver data is set by the clock signal 
(UCK1), data signal (UDA1), and enable signals (ENL2, 
ENL3). The blanking signal (BLANK) turns the LCD 
driver OFF, and the dimmer signal (DIM) changes the 
inverter duty for dimmer. 


@ Key scan 

The PBO and PB7 of IC23 and O2 to O8 of IC501 
form a keyboard matrix. A key scan signal (a negative 
pulse) is output from the O2 to O8. One column corre- 
sponding to the PBO and PB7 Is selected, and the state 
of that switch is read. When the switch at the intersec- 
tion of the matrix is pressed, the PBx port bit goes 
LOW. Thus, which switch is pressed can be detected. 
The key chattering is eliminated by software. (Figure 
1S) 
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Fig. 15 Key scan circuit 
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@ PLL and DDS data . 

The TS-870S has three PLLs and three DDSs in the 
PLL section in the RF unit. The main CPU sends data 
to the PLL ICs and DDS ICs according to the displayed 
frequency. The PLL ICs provide unlock (UNL) signals. 
If one of the PLLs should unlock, the display indicates 
that the PLL is unlocked (Err-FE). 

The TX-RX unit also has a PLL IC, to which the main 
CPU sends 46.32MHz data. The PLL IC also outputs 
an unlock signal (PLUL), and if a PLL is unlocked, an 
unlock message (Err-FD) is displayed. 
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@ AT control 

The AT control inputs the variable capacitor position 
data (POD1, POD2, analog data input), forward wave 
voltage and reflected wave voltage (VSF, VSR, analog 
data input) for SWR calculation in the main CPU, and 
Outputs the motor normal/reverse rotation contro! 
(PR11, PR12, PR21, PR22), motor speed control signal 
(SPED), and motor contro! switching signal (APRE). 

SPED switches the motor rotation ON and OFF dur- 
ing AT tune and presetting by PWM with the duty cycle 
related to the SWR value. 

APRE changes the motor normal/reverse rotation 
control to analog control for AT tune, and to digital con- 
trol for presetting. 

PR11 to PR22 control the motor normal/reverse ro- 
tations and stop when the motor normal/reverse con- 
trol signal is controlled digitally. (Figure 16) 
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Fig. 16 AT control 
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@ IF filter switching 

The IF filter switching signal from the control unit is 
controlled by PCO to PC2 (pins 11 to 13) of IC23 and 
sent to the RF unit and final unit connection section. 

The RF unit selects the 8.83MHz IF filter, and the 
final unit connection section selects the 455kHz IF fil- 
ter. 

The IF filter select signal is automatically interlocked 
with the WIDTH control. 


Table 9 


IF filter selection 


@ Receive band-pass filter selection 

The RF BPF signal from the control unit is sent from 
PC6 (pin 17) of 1C23 to the RF unit as serial data. The 
serial-to-parallel converter (TC9174F) in the RF unit 
converts serial data to parallel data and switches be- 
tween band-pass filters. 


@ Transmit low-pass filter selection 

The LPF signal from the control unit is sent as serial 
data from PC1 (pin 12) of 1C16 to the final unit filter 
section via the final unit connection section. The serial- 
to-parallel converter (TC9174F) in the final unit filter 
section converts serial data to parallel data and 
switches between low-pass filters. 


@ PLL VCO data 

The RF unit PLL section switches between VCOs 
according to the VCO band data (VBO to VB3) output 
from PC4 to PC7 (pins 15 to 18) of IC16 in the control 
unit. 


@ Electronic keyer 

The TS-870S uses a dedicated IC (IC24 : 
68HC05G2419553) to control the electrenic_keyer. 
The main CPU CH1 to CH4 signals switch operations 
to the electronic keyer IC (keyer microprocessor). 

The keyer microprocessor controls the electronic 
keyer according to KEY SPEED VR data, DOT/DASH 
signal, and CH1 to CH4 signals switch operation sig- 
nals from the main CPU. 

The keyer microprocessor Is normally at the standby 
mode (power save mode). Each control signal is con- 
nected to PB7 (pin 77). When this port is LOW, the 
standby mode is terminated. 

When the standby mode is cancelled, PA7 (pin 30) 
outputs a HIGH signal. It is used to determine which 
control signal is active : CH1 to CH4, KEY SPEED VR 
data, or DOT/DASH signal. 

PA2 (pin 25) is an input/output port that inputs KEY 
SPEED VR data and outputs contro! signal (HIGH) for 
VR data determination. 

When a HIGH signal is output from PA2 (pin 25), 
C114 is charged. KEY SPEED VR data is calculated 
until C114 is discharged and the port goes LOW. 

IRQ2 (pin 41) is an interrupt port that detects power 
supply voltage drop. When this port detects it, the 
standby mode is entered. 

The keyer microprocessor outputs the key down 
and beep signals. The key down signal is input to |C22 
(PC4 : pin 15), and the main CPU controls transmission 
and reception. The beep signal is input to 1C29 
(TC7S32F : OR gate) and output to the TX-RX unit as 
CK 

The TX-RX unit determines the key jack ON/OFF and 
CKY level and outputs sidetone. 


LO-6/US 
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@ Band ote 


OFF AF BPF RB 
sce er || raPe PETS A fennel | 
ou ee a 10 Tea ca oe ce PO ARP 
049] 086 
etal 2 
1.705 | 2.01 21 
17.99 | 18.49 Eriee20 
oo | 3 
18.99 | 19.49 19 
3 | 4 
. 19.99 | 20.49 18 
20.99 18 
; 20.99 | 21.49 | 11 "1 17 
; 21.99 | 12 12 QabO Me Om eel 17 
22.49 | 22.99 16 
23.49 15 
Orta 23.49 | 23.99 15 
24.49 14 
30 | 24.49 | 24.99 
24.99 | 25.49 13 
8 13 
26.49 12 
26.49 | 26.99 2 
26.99 | 27.49 11 
27.49 | 27.99 "1 
10 
28.49 | 28.99 10 
28.99 | 29.49 9 
28.99 5 
29.99 | 30 9 
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@ Function of IC pins 
1) CPU : M37702S4BFP (Control unit IC6) 


Pin No. Port name Pin name 1/0 Function Active level | Initial state 


1 ANO ADRO VPRC, VMON, VAGC signal 
Mb. | P67 RES Reset signal output 
a P66, P65 CTB, CTA Analog switch select control signal B, A 


INT2 PSW Power switch inhibit signal 


O 


ol 


WIN 
| 


6 INT1 BOVR | 14V voltage drop inhibit signal 
7___ [INTO 


8,9 TA4IN, TA4OQUT EDRIAEDR2 Main encoder pulse input 


TOV TA3IN, TASOUT Unused 
112-139 | TAZIN TAZOUT 


Unused 


efels 


External data bus width 8 bit setting 


14 P53 AMUT AF mute signal 

15 TA1OUT SPED AT motor speed control Eres 
Mésj Pet n) jp {LOO weer EO | LOD enLeD sealing oe le 
7 | P60 ick O [UCD and LED serial cock ——SOSC—“‘“‘;‘<;<;<CS ;SCSCS; 
| Pa? BLK f 
19 | PAG ABK 
20 | Pas 1avSW 0 
21 P44 ECS O | EEPROM clock Lp 2) ai 
22__| Pas EED io EEPROMcste fs a do ou i bee 
73 | PH f= [7 on [fechsbalsed ph ge bvitaian i adie ier abana ne 
RDY | Bus wait cancel 
25 HORD Hold state cancel 


. 


Reset signal input 


Clock signal input Lo) ik’ 4) | 


A15~A0 O | Address output Ps) ee | { 
P87~P84 O | Logic key CPU control 0~3 
| Personal computer interface serial output ——SC~SCSSCSCSC*dSC*‘ 
Paxoo | 1_| Personal computer interface serialinput__—=—SSCSC~*idCCC*d 


Personal computer interface RTS 


GB cab CSO CTSO | Personal computer interface CTS 


H 


O 


L 


69 a, Vec | 

70 | Avec | ee 
7) Vref | 

AN6 ADR6 | | Reflected wave voltage (VSR) a hal 
76 [ANE PAoRs 7 || lCreteranaognpwt =. De, a 
77 [ANA BT ee | 
eT ANS ADRS 


AN2 ADR2 |_| POD2, VRF, POD2, VAF signal 


AN1 ADR1 POD1, VNB, POD1, VSQL signal 
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CIRCUIT DESCRIPTION 


2) CPU : 68HC05G2419553 (Control unit 1C24) 


[PinNNo.| Portname | Pinname [VO] Function Ave lvel | ial eat 
|__| v0 reser SI a ee 
SS 1- S ooe 
Poe oe tin |) eee Lo we abel 
@ [Veet eee ea ea nase OT Ls la a apna AE Se | 
15 | Well [SIAN SN TR ae emer 
Vss nD 2 ale | fe MERE hd ea ino | 
7 [DD ie 5 ene. Scalia) | 
Retep eccrnccos eo | Oketneemensieon sa oem orl 
RES i 
Wate Ronco Cae Wee | tf coeciee MSS 1 eee a |e Siet| 
PAD OT i 
24 | PAI DASH PEO OEENT STs 1s Aa eae einer secur] mere a 
pa2 | SPEED VR__[VO| KEY VR deta deterninepon ———SSOSCSCS~SCSCSCSC—~S—SSSSC‘iSCC*d 
[2 Sm (ee er 
30 PA? 
31-03 | PG0-PG2 > rts ARE cea |e La | 
ee rere fy a Oneamneerg | Lea le | 
35 | PGA ii Eve gS: nae AI Po 
37 | PGS MBSY PFA. ee pT wore ere 
38 | PG? 
fig), CISCO cee Ue rN Speer | rem 
46 [ROD sie | 1 | 14V vottage drop determine nhbitpon——SCSC~=~*~‘—rCSC‘“‘rtS*~* 
LG jE sR AD  (e| e ee N en | ee 
et ee ee ees Ren ee Re | 
Ct ee oes |b lccamem ee... 0 el edeeT| 
19 | POI busy CUMERMUMTEE AT! SI. a aa 
50) Pd TUTTE. eee Ee 
61 PD3 pbc Of IBSOU UAE SION oui Lys on denen cRNA PRNIRINN.4 
| PDs FED URIURTEES 0. a On See ey era 
ca | POE mY D4 aE Ce een ee ero eee 
[ce pce 2S RAEI UTE rN ee eo | ey 
66 | P07 Sea eee OD. 2 al | 
Boe ens ie | al ae oe 
60 | Vss i ese aime oh! 
61~64 | PE4~PE7 | | Unused eee ae 
fesa72 | PHo-PH7 | ——SSSS—~d Uns ae 
73~76 | PJO~PJ3 | Unused r 

= ECU TTI ESE aie SL Le a SG SE eS OT 
78~80 | PB6~PB4 |_| Unused aan eae 
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CIRCUIT DESCRIPTION 


3) Extended I/O : CXD10950 (Control unit [C16) 
rPinNNo.| Portname | Pinname [VO] ‘Function | Astvelovel| lial state 


ae! 
3-7 | PB1~PB5 SHIMO1~SHIMOS | | | Destination determine port 
_ [sow i 
3 p= S| PEO tomes PENF eTTEOn Serial/paralle! convert enable H L 
12 PC1 UDA23 O | Serial/paralle! convert data = 
i9_[ PC2 FO | Seriavparalietconvertclook —SSSCSCSC~i Sd 
14 Res O | Control signal except FM transmit mode L H 
i ver 
ec 


O | VCO band data H 


20 PDO PLE2 O | VCO2 enable H 
LPO PLE 
22 PD2 PCK O | PLL clock pO 3 ee 
73 | POS POA 
24 PD4 [0 | Unused 
27 PDS | DLES O | DDS3 enable 
28. | PDA DLE2 © | DDS2 enable 
29 PD7 DLE1 O | DDS1 enable 
30~32 | DO~D2 0 | Bus aa 
33,34 | NC on 
25-99 | D3=D7 jo} ts i eet a 

eee fc RC i eT) 
4) 


Output disable 
Write signal 
44 ie RD Read signal L a 
45 CS Chip select signal L 
46~48 | A0~A2 Address signal 
29__| PEO eT Pr [emenslat tino SC 
External AT TS input 
| ea Electronic keyer busy signal 
58) PE3 | Unused 
54 PAO vere TTO O | External AT TT output H iL 
55 PA1 2 SG O | External AT TS output H b 
56 PA2 O | Unused 
57 Vss | 
59~62 | PA3~PA6 O | Unused k 
63 PA7 LOGKEY O | Electronic keyer reset H ie 
64 PBO SHIMOO 
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CIRCUIT DESCRIPTION 


4) Extended I/O : CXD10950 (Control unit 1C22) 


[PinNo.| Portname | _Pinname 1/0) 
aa cM IB i Sod Gl ad a khan cpp onl alow | 
i0 
a rr aia Meee ded. 
Oa aaah | eine ON). pm eel Le | 
Electronic keyer connecting determine signal L 
| Microphone UP switch signal L 
Pcs TMU | 1 | Microphone DOWN switch signal ——=SSSSSC*dT kT CY 
PC4 KEY! |_| Key input signal L 

16__| PCS BB ee nL IMIEPRLICNCCR DSP Syn, aly AM igs gar aol ee ot 
PC6 EOM |_| DRU-3 EOM signal 
PC? | vBsY |__| VS-2 busy signal L 

NC 

ERA EOO paket | DRSiite athe, [Ou DSP reset signal Normally "H" ie H 

21 PD1 VCEN O | Electronic volume DAC enable L H 
PD2 PUCKT2« sakes. | (Oo) Serial/parallel convert clock signal { 


Serial/paralle| convert data signal 


O | PLL enable in DSP H 
28 PD6 STR O | VS-2 start signal H L 
PD7 O | Unused L 


30~32 | DO~D2 YO} Bus 


35~39 | D3~D7 0 | Bus Ser 
CLR TF [Pont output register clear ee a reas a] 
a Output disable Ie 


Write signal 
44 RD | Read signal 


L 
45 GS (iad Ft | Chip select signal I 


46~48 | A0~A2 | | Address signal 


HENA | DSP enabie A Siaeot 


DSP enable B 


DSP R/W signal 
53 PES Unused 


O 

54~56 | PAO~PA2 O | DSP address signal 
| 
| 


57 Vss 
VDD 


PA3 O | Unused 
60 PA4 P BEEP O | Beep output signal 


H 
Transmit output control signal H 


PBO 


Eee aes eee © 


DSP bus 
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CIRCUIT DESCRIPTION 


5) Extended I/O : CXD10950 (Control unit IC23) 


Port name Pin name 1/0 Function Active level 

1.2 | Ne Saleen 
3-8 [.pa1-PBT De PRT-P R= Te] Rey mews inpue ME Uo anu con le 
Vss i ere) 
"1 PCO 6KFIL O | Analog filter select signal 
2 | PC aKFFL [O [Analog fiterselectsign) —=—SC~C~C~SC‘~C*~idS | 
13 REZ T5KFIL O | analog filter select signal 
14~16 | PC3~PC5 PENR3~PENR1_ | O | RF serial/parallel convert enable 
17 PC6 P UDA21 O | Serial/parallel convert data 
18 Pz P UCK21 O | Serial/parallel convert clock eee 
9” [NC Ped er eee 
Een Lael eI RT eT mes 
P03 P APRE 0 
24 | Pe p PADD 0 
25 [vss i a a 
26 __| VoD ze bee a a 
27__[ POS PPAR FO. AT motor 2contral signal 
PD6 P PR12 O | AT motor 1 control signal a yea 
29 [P07 PPRI Fo [AT motor teonteolsignal | 
30~32 | DO~D2 VO | Bus Raat 
je ke 

VO | Bus = tele) aa 

| Port E output register clear 

POutputdsebie a) Se | 

| on is 

Read signal 

Pi Chipselectsigaia Te 

46-48 | AO=A2 rAadéress signal pp | ne 
49 PEO Palitie | Thermal protection signal cock lll Sa 
fso[Pe1 «(PSS | 1 | Microphone PTT switchsignal ——SsSC~C~—~—~‘iSk 
meg 
0 | Unused 3 me 

55,56 | PA1, PA2 PENL3,PENL2 | O | LCD driver enable signal 
s7 [vss Se a ee 
s@__| VOD eerie 
59 PA3 P LATC O | AT LED 
62,63 | PAG, PA7 O | Unused See 
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CIRCUIT DESCRIPTION 


TX-RX Unit (DSP Operation) 
@ Outline 

The TS-870S uses the DSP to carry out various pro- 
cessing aS compared with the conventional models. 
They include the following: 

- Modulation and demodulation 

- Filter processing 

- AGC processing (S-meter data output) 

- Mic amplifier AGC processing 

- VOX processing 

- Voice equalizing processing 

- Noise processing (noise reduction, beat cancel, 

automatic notch) 

- Speech processing (COMP meter data output) 

- Squelch processing 

- Sidetone and beep generation 


The commands and data for the microprocessor are 
listed below (see page 42). 

The TX-RX unit circuits are divided into the analog 
section that processes analog signals and digital sec- 
tion that processes digital data. The interface between 
the analog and digital sections Is the analog-to-digital 
converter (IC25 : AK5340-VS) and digital to analog con- 
verter (IC16 and IC27 : AK4318-VS, IC34 : PCM69AQU). 


2SC2714(Y) 


HOST I/F BUS 


64.22MHz 


PLD 
7032LC44JLQ* 
(TIMING 


8KW RAM 
MCM56824AFN20 


or 
MCM56824AFN25 
2SC2714(Y) 


DSPA 
DSP56002FC40 


The unit has another digital to analog converter (IC26 : 
M62363FP) for VCA (electronic volume : M51131L) 
control. The volume is controlled directly by the micro- 
processor in the control unit (the volume is not con- 
trolled by the DSP). 


@ Digital section 

The digital section is explained below. Figure 17 is a 
digital section block diagram. 

The digital section consists of two DSPs (IC1 and 
IC2 : DSP56002FC40), RAM (IC7 : MCM56824AFN2*), 
three ROMs (IC4, IC5, |C6 : 27C256PCJJ**), and gate 
array (IC3: MBCG24173-6173) and PLD (IC9: 
7032LC44JLQ*). The TX-RX unit has a PLL, but it is 
included in the digital section for convenience. * indi- 
cates the version number. 

The PLL in the TX-RX unit is controlled directly by 
the microprocessor in the control unit, and clocks of a 
fixed frequency of 46.32MHz are generated. This cir- 
cuit forms a VCO consisting of Q8 : 2SK210(GR), Q9 
and Q10 : 2SC2714(Y). Q8 is an oscillator and O9 and 
Q10 are buffer amplifiers. Q5, Q6, and Q7 comprise an 
active low-pass filter. This low-pass filter converts the 
Output from PLL IC 1C15 : MB86001PF to DC voltage 
and sends it to the VCO. 


D/A D/A A/D D/A D/A 
PCM69AU M62323FP AK5340 AK4318 AK4318 


HOST I/F BUS 


| 20MHz ‘o 


Wait 
control 


DSP B 
DSP56002FC40 
(SUB) 


GATE ARRAY 
MBCG24173-6173 


Wait control 
Wait control 


32KB ROM 32KB ROM 32KB ROM 
27C256 27C256 270256 
Se 


32KW ROM 


Fig. 17 Digital section block diagram 


37 


a A ee ad 


38 


CIRCUIT DESCRIPTION 


Figure 18 is a block diagram of the PLD (Program- 
mable Logic Device). The clock with a sampling fre- 
quency fs (45.234375kHz) is generated from the 
46.32MHz clock produced by the PLL in the TX-RX unit 
by the clock divider in the PLD. This clock is used for 
data transmission and reception between the analog- 
to-digital and digital to analog converters and gate array 
and data transmission and reception between the gate 
array, DSP, and the analog to digital and digital to ana- 
log converters. The PLD forms part of the bus control 
circuit for sharing the RAM and ROM with two DSPs 
and the circuit that accesses the ROM. 

The gate array is used as the interface between the 
analog to digital and digital to analog converters and 
the DSP. Data is received from the analog to digital 
converter, or transmitted to the digital to analog con- 
verter, and each DSP is interrupted in the 1/fs sampling 
intervals. The gate array interfaces two DSPs for com- 
munication, and the two other DSPs control the bus for 
sharing the RAM and ROM. 

The DSP has a 24 bit fixed-decimal DSP. It operates 

with the 40MHz clock, but the external 2OMHz clock is 
given to the DSP. The DSP operates the 40MHz clock 
generated in the PLL in the IC. The clock is pro- 
grammed to be output to pin 123 (CKOUT) of the DSP. 
Transfer of commands with the microprocessor is car- 
ried out through the host interface of the DSP. 
The ROM and RAM are shared by two DSPs. When 
one of the DSPs is being accessed, the other DSP 
waits. It is carried out by the gate array and PLD. 
Three 8 bit ROMs are used to implement 24 bits. 

The analog to digital converter (IC25 : AK5340-VS) is 
an 18 bit A-> type ADC for audio equipment. There are 
two channels, R and L. The R channel is used for the 
receive signal and the L channel is used for the micro- 
phone input signal. The digital to analog converter 
(1C16 and IC27 : AK4318-VS) is a 18 bit A-X type DAC 
for audio equipment. The digital to analog converter 
has two channels like the analog to digital converter : 
IC16 uses the R channel for the beep signal and the L 
channel for the transmit signal, and IC27 uses the R 
channel for the monitor signal and the L channel for the 
decode signal. Another digital to analog converter 
(I\C34 : PCM69AU) is an 18 bit DAC for audio equip- 
ment, and uses the Rch for AGC and the L channel for 
audio signals in FM. 


WTB (GATE ARRAY side) 


46.32MHz 


11.58MHz : SK2 


2.895MHz : BCK, NBCK 


45.234375kHz : 
(=Sampling freq : fs) 
LR,WCK,FS,FL,FR,LRS,LRD 


TIMING CIRCUITS 


BGA 
BRA 


BUS 
CONTROL 
CIRCUITS 


WTB (DSP B side) 


CLKB (40MHz) 


ROM 
ACCESS 
CIRCUITS 


A15 
PSA 


ROMS 


Fig. 18 PLD block diagram 


@ Flow of transmit/receive signals 

Flow of transmit/receive signals is explained below, 
together with the analog and digital sections. Flow of 
receive signals is explained first. See Figure 19. 

The receive signal input from pin 3 (RIF) of CN1 is 
amplified by IC43 : NJM5532M. If a HIGH signal is in- 
put to RIF, its amplitude is limited to prevent any signal 
that exceeds the input range to the analog to digital 
converter (IC25 : AK5340-VS). The signal is passed 
through the band-pass filter and buffer amplifier, and 
its frequency is converted by the mixer (IC18: 
MC74HC4053F). The frequency of the receive signal 
is about 1/4 of sampling frequency fs. The fs/4 fre- 
quency is the most stable frequency for digital signal 
processing. The receive signal of the fs/4 frequency is 
passed through the buffer amplifier, amplified by am- 
plifier |C21 : NJM4560M, and converted to digital data 
by the analog to digital converter (I|C25). 
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CIRCUIT DESCRIPTION 


This data is read into the gate array (IC3: MBCG 
241873-6173) in sampling intervals 1/fs. The data read 
into the gate array is fed to the DSP in 1/fs for process- 
ing. DSP A (IC1 : DSP56002FC40) carries out auto 
notching, demodulation, noise processing, and 
squelch processing, and DSP B carries out AGC and 
filter processing. 

AGC data, one of the DSP B operation results, is 
sent to the digital to analog converter (IC34: 
PCM69AU) from pin 33 of DSP B (IC2: DSP56002 
FC40) in 1/fs intervals. AGC data is converted to an 
analog current by !C34, and converted to an analog 
voltage by the I-V converter IC35:AD822AR, and is 
output to the RF unit as the AGC voltage. The AGC 
voltage is reversed by the reversing amplifier |C35 : 
AD822AR, and the S-meter voltage used for packet 
communication is generated and output from the 
SMET terminal of ACC2 (J5). 


LIMITTING 1C25 
AMP AK5340-VS 


AMP 455kHz BUFF Pay ee BUFF 


CN1-36 


IC43 Q23 
NJM5532M 2SC2712(Y) 


Q16 1C21 
2SC2712K(S) NJM4560M 


CN3-1 About 466kHz 
LO4 


About 11.3kHz 


Q12 
2SC2712(Y) 


y 


4 
DSP56002FC40 DSP56002FC40 PCM69AU 


. ero elie st ages Bibra 


GATE ARRAY 
IC3 


The digital data demodulated by two DSPs is sent to 
the gate array in 1/fs intervals. The data is sent to the 
digital to analog converter (IC27 : AK4318-VS) from pin 
68 of the gate array in 1/fs intervals and converted to 
an analog signal. The demodulate signal converted to 
an analog signal is passed through the third low-pass 
filter |C28 : NJM2100M. This low-pass filter eliminates 
the allas components. The demodulate signal then 
enters the VCA (IC29 : M51131L). The VCA attenuates 
and outputs the demodulate signal according to the 
voltage given to pin 8 of IC29. The voltage at pin 8 is 
the voltage corresponding to the rotational angle of the 
AF VOL, and is controlled by the microprocessor in the 
control unit. The demodulate signal is passed through 
the VCA, amplified by the AF amplifier (IC33 : LA4422), 
and output to the speaker and headphone. 

Demodulation data used for packet communication 
is passed through low-pass filter 1C28 : NJM2100M, 
then attenuated by the VCA IC31 :M51131L. The at- 
tenuation amount is determined by the value set on 
the menu. The signal is passed through the VCA and 
ACC2 (J5) through the buffer amplifier Q17 :2SC 
2412K(S), and output to the TNC. 


1C27 


AK4318-VS 10.6kHz VCA AF AMP 
BS O SPO1 
1C28 C28. MONI 1C33 
NJM2100M | M51131L \yoice LA4422 
VCA BUFF 
ANO 5 JBACC2 
ANO 
MBCG24173-6173 1C31 ai 
M51131L INV AME) 2SC2472K(S) 
6 JS ACC2 
SMET 
I-V CONV. 1C35 
AD822AR 
2 RIn 6 CN11-6 
DSPB ar D/A pe O Acc 
1C34 135 


AD822AR 


Fig. 19 Flow of receive signal 
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Then, flow of transmit signals is explained below. 
See Figure 20. If the mode is SSB, FM, or AM, the 
signal from the microphone is input. The signal enters 
the TX-RX unit through CN4. The signal is amplified by 
amplifier |C22 : AD822AR, and goes to the multiplexer 
(IC23 : MC74HC4052F). The multiplexer is used to 
switch between the microphone signal, the play signal 
from the DRU-3 (option), and packet signal. The signal 
passing through the multiplexer is amplified by ampli- 
fier |C24 : NJM2100M, and converted to digital data by 
the analog to digital converter (IC25 : AK5340-VS). The 
data is read into the two DSPs in the same way as for 
the receive signal. In transmit mode, DSP A carries out 
modulation, speech processing, and carrier signal gen- 
eration in CW, FSK, and FM modes, while DSP B car- 
ries out VOX processing, voice equalizing processing, 
preemphasis processing (in FM mode), and micro- 
phone amplifier AGC processing. 

The DSP does not perform modulation in FM mode. 
The DSP sends a 455kHz carrier signal from pin 1 (TIF) 
of CN1, adds subtone to the carrier signal, 
preemphasizes sounds, and limits the amplitude. 
Preemphasized audio data is sent from pin 33 of DSPA 
(IC1 : DSP56002FC40) to the digital-to-analog con- 
verter (IC34 : PCM69AU) in 1/fs intervals, and con- 
verted to an analog current. The analog current is con- 
verted to the audio signal of the analog voltage by the 
|-V converter IC36 : NJIM4560M. 1C36 also serves as 


MULTIPLEXER 
DIFF. AMP 1C23 


AMP ~~ AK5340-VS 


MC74HC4052F IC25 IC16 ic 
AK4318-VS 49.1kHz MCTArCAOSSF BUFF 455kHz BUFF 455kHz BUFF 


the third low-pass filter that eliminates the alias com- 
ponents of the audio signal. The analog audio data sig- 
nal is output from pin 3 (FMD) of CNS to the PLL sec- 
tion. 

The data modulated by the two DSPs (including FM 
carrier data) is sent to the gate array in the process as 
the demodulated signal. The signal is sent from pin 60 
of the gate array to the digital to analog converter (IC 16 
: AK4318-VS) in 1/fs intervals, and converted to an ana- 
log signal. The frequency of this signal is fs/4. The 
analog modulated signal is passed through the third 
low-pass filter 1C17 : NJM2100M to eliminate alias 
components. The signal is converted to the 455kHz IF 
signal by the mixer (IC18 : MC74HC4053F) and two 
ceramic filters (CF2 and CF3), and output from pin 1 
(TIF) of CN1. 

Monitor data, one of the DSP operation results, is 
sent to the gate array in the same process as the de- 
modulate signal. Like the demodulate signal, the sig- 
nal is sent from pin 68 of the gate array to the digital to 
analog converter (IC27 : AK4318-VS), and converted to 
an analog signal. The analog sidetone signal is passed 
through the third low-pass filter I1C30 : NJIM2100M and 
attenuated by VCA (IC31 : M51131L). The attenuation 
is determined by the rotational angle of MONI VOL. 
The flow of the signal after passing through the VCA is 
the same as for the demodulate signal. 


Draka 


IC24 


1C17 


CEN En" 


Qi4 Q15 


1C22 
AD822AR 


ORUG NJM2100M 9 NJM2100M. Ais teats 2SC2412K(S) 2SC2412K(S) 
y-COM => DRM About 11.3kHz 
CONTROL var 5.3kHz VCA AF AMP 
GATE ARRAY 
MONI 
J5Acc2 (Option) IC3 ie O sPO1 
PKD O MBCG24173-6173 AF 
a word O 1C31 BEEP 1C33 
AMP ee M51131L_ VOICE - LA4422 
ene About 466kHz lima’ 
Los P 
I-V CONV. & 


LPF 7.0925kHz 


ap" 


IC36 
pspssoa2rcss nsPeanezt se PChEoAD NJM4560M 


Q12 
2SC2712(Y) 


Fig. 20 Flow of transmit signal 
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CIRCUIT DESCRIPTION 


& Sidetone signal flow 

When the electronic keyer is pressed, the sidetone 
is output. The sidetone is processed by DSP A. 
Sidetone data, a DSP A operation result, is output to 
the speaker or headphone in the same process as the 
monitor data. See Figure 21. 


@ FSK tone signal flow 
The flow of the FSK tone signal is the same as that 
of the sidetone. See Figure 21. 


1C27 IC30 
AK4318-VS NJM2100M M51131L 


N 
[a) 


w 
4 
2) 
Re 
w 
o 
i) 


LA4422 


FSK TONE DATA 


GATE ARRAY 


MBCG24173-6173 


DSP56002FC40 


Fig. 21 Sidetone and FSK tone signal flow 


@ Beep signal flow 

_ When pin 6 (BEEP) of CN7 goes HIGH, DSP A sends 
beep data to the gate array in the same process as the 
demodulate signal. Like modulation data, the signal is 
sent from pin 60 of the gate array to the digital to ana- 
log converter (IC16 : AK4318-VS) in 1/fs intervals, and 
converted to an analog signal. The analog beep signal 
is passed through the primary low-pass filter 1C19 : 
NJM4560M, and attenuated by VCA (IC29 : M51131L). 
The attenuation is determined by the value set on the 
menu. The flow of the signal after passing through the 
VCA is the same as for the demodulate signal. 


About 1kHz 


1.941kHz VCA 


O SPO1 


1C16 IC19 
AK4318-VS NJM4560M M51131L 


4 


(a) 


IC33 
LA4422 


BEEP DATA 


GATE ARRAY 


IC3 
MBCG24173-6173 


DSP B 
1C2 
DSP56002FC40 


Fig. 22 Beep signal flow 


@ DRU-3 recording and playback 

The DRU-3 is controlled by the microprocessor in 
the control unit. During the DRU-3 recording, the MIC 
signal amplified by the differential amplifier (C22 : 
AD822AR) is input to the DRU-3, and recorded. During 
DRU-3 playback, the playback signal is input to the ana- 
log-to-digital converter by switching the multiplexer 
(IC23 : MC74HC4052F). When the DSP receives a 
command “VOX ON and DRU playback” from the mi- 
crocomputer, pin 38 of DSP B (IC2 : DSP56002FC40) 
goes HIGH and the SS line goes LOW. When the SS 
line goes LOW, the microprocessor sets the trans- 
ceiver to transmit mode. This operation does not occur 
at the playback sound level of the DRU-3. Even if no 
sound is recorded, the transceiver enters the transmit 
mode when a DRU playback command arrives while 
VOX is ON. See Figure 20. 


@ VS-2 audio signal flow 

The audio signal output from the VS-2 is not pro- 
cessed by the DSP. The signal is amplified by the AF 
amplifier, and output to the speaker or headphone. 
The VS-2 is controlled by the microprocessor. See Fig- 
ure 23. 


AF AMP. 


O SPO1 


1C33 
LA4422 


a 


Fig. 23. VS-2 audio signal flow 
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CIRCUIT DESCRIPTION 


@ Commands and data transferred to or from the 

microprocessor 

To understand the DSP processing, the commands 
sent from the microcomputer to the DSP, and data 
sent from the DSP to the microcomputer are described 
below. 

For details of error status, see the error list (Table 
10). 


1) Microprocessor — DSP 
e Transmit mode 
e Transmit filter 
e CW rise (fall) time 
e FSK shift width 
e Squelch level 
e Applicable filter follow speed 
e SPAC interrelation time 
e Check mode operation setting 
e VOX delay time 
e AGC release time 
e TX AGC release time 
e AGC correction 
e TX equalizing 
e FM modulation 
¢ Processor compression level (LOVV) 
e Processor compression level (MID) 
e Processor compression level (HIGH) 
e RX AF AGC gain (AM/FM) 
e RX AF AGC gain release time (AM/FM) 
e TX AGC gain (packet input) 
e Receive mode 
e Receive filter 
e CW pitch frequency 
e FM subtone frequency 
¢ Noise/interference elimination mode setting 
e Auto notch follow speed 
e Operation flag 1 
e VOX gain 
e RF gain (AGC) 
e TX AGC gain 
e AM modulation 
e Carrier level 
e Operation flag 2 


2) DSP > Microprocessor 
e S-meter data 
e Compression level data 
e Squelch status 
e Microphone level data 
e Error status 
e Check mode status 


rorne, [for desinion 
SOLS a] Man DSP stk rot = = a 
[02 | Main DSP trace enor ——SSSSCSCSCsC~*d 
[05 | Mn 05° software ierept 
[os wen ss escola 
07, | Main DEP SCT excepborel cantor aaa 
[08 f wen 555i rensmisson 
ox fr os6nmn 


OC Command cannot be transferred from the main DSP 
to the sub DSP. 


a 
[25 [sino scepter apes 
[fo [en os manana 


Table 10 Error list 
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CIRCUIT DESCRIPTION 


@ New function circuit 

The TS-870S noise processing, auto notch, line en- 
hancer, SPAC, and beat cancel functions are character- 
istics of the DSP digital signal processing. These func- 
tions and other features are described below. 


1) Auto notch 

The auto notch corresponds to the IF filter used in 
the previous models. It is an adaptive filter, and em- 
phasizes weak signals by tracking interfering signals 
automatically in the AGC loop (the reception gain in- 
creases). The notch filter has very good damping and 
frequency characteristics in the receiving bandwidth. 


2) Beat cancel 

The “beat cancel” corresponds to the AF filter used 
in the previous models. It also is an adaptive filter, and 
finds and removes beat components from the received 
signal. Unlike the notch filter, this filter removes mul- 
tiple beats, but it does not emphasize weak signals 
even if the beat is canceled. 


3) Noise reduction 

The TS-870S uses a line enhancer or SPAC to re- 
duce noise. One of these two functions should be as- 
signed to the N.R. key on the front panel. 

The line enhancer is an adaptive filter which does 
not attenuate the target signal, but attenuates only 
noise. If the conditions are not very bad, the S/N ratio 
can be improved greatly. 

Select SPAC to improve the S/N ratio effectively. 
SPAC stands for “Speech Processing System by use 
of Auto Correlation function.” It takes the periodical 
signal (target reception signal) and suppresses noise 
using the Auto Correlation function. Since SPAC takes 
reception signals with a certain time width, the signals 
become discontinuous and cause noise. 

Since the auto notch, beat cancel, and line enhancer 
are adaptive filters, their characteristics change accord- 
ing to the input signal. If the automatic tracking is set 
to OFF on the menu when the filter effect is good un- 
der good signal conditions, the effect does not change 
even if the conditions turn bad. 


4) VOX 

DSP processes the correlation between the re- 
ceived signal and signal from the microphone, and car- 
ries out the conventional anti-VOX processing. There- 
fore, TS-870S does not have anti-VOX. 


5) SSB modulation/demodulation 

TS-870S uses the PSN modulation/demodulation 
used for TS-950 and subsequent models. With the in- 
crease in the DSP operation precision, the side-band 
suppression has been improved in a very wide band- 
width from 25Hz to 6kHz (80dB or more for modulation 
and 90dB for demodulation). The PSN method does 
not eliminate all group-delay distortion because the Hil- 
bert converter uses an IIR filter. The TS-870S uses a 
linear phase shifter with a Hilbert converter containing 
an FIR filter. As the FIR filter can keep group delay 
constant, it does not cause group-delay distortion. 
However, as the group-delay itself increases, if the lin- 
ear phase shifter is set to ON via the menu, a signal is 
transmitted several ms after a voice enters the micro- 
phone. 


@ Analog section and other circuits 

The analog section and other circuits were de- 
scribed in the flow of transmission and reception sig- 
nals. This section describes the circuits that were not 
explained in the flow of transmission and reception sig- 
nals. 


1) Reference voltage circuit 

Since TS-870S does not have a negative power sup- 
ply, a 2.5V reference voltage, which is half the power 
supply voltage, is supplied to the OP amplifier to pro- 
cess analog signals linearly. Fig. 24 shows this circuit. 
2.5V are produced by dividing the power supply volt- 
age by R129 and R132. This voltage is provided to the 
circuitry through buffer amplifier 1C19 or 1C20. 


BUFF 


: NJM4560M 
5A: 5V IC19 : NJM45 


BUFF 


1C20 : NJM4560M 


Fig. 24 Reference voltage circuit 
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CIRCUIT DESCRIPTION 


2) Pop mute circuit 

The mute circuit shown in Fig. 25 reduces the pop 
sound when the power is switched ON and OFF. If 
CN7 pin 16 AMUT is LOW, the mute circuit consisting 


of |IC44 : TC7SO4F and Q22 : DTC124EK mutes the AF 


amplifier (IC33 : LA4422) and suppresses the pop 
sound when the power is turned ON. A microproces- 
sor controls AMUT and cancels muting at an appropri- 
ate time. 


When the power is turned OFF, muting is also con- 


trolled by AMUT, but is done only if the power switch 
ON TS-870S is pressed. The circuit comprising Q25 : 
DTAI43EK, 026°: DIC124XK,"and’ O27 = DICT43EK 
Suppresses the pop sound when the external power 
supply switch is turned OFF. When this switch is 
turned OFF, the voltage of the AF amplifier power sup- 
ply 14A decreases. When the 14A voltage falls, Q25 
becomes active (ON), and then Q26 becomes active 
(the collector goes LOW to mute the AF amplifier and 
suppress the pop sound. Q27 prevents muting when 
the voltage of the AF amplifier power supply 14A falls 
during transmission. 


AF AMP 
1C33 : LA4422 
i 


Vec 
pes 0 SPO1 
DC 


14A 


INV. AMP INV. AMP 
IC44 Q22 
TC7S04F DTC124EK 


Q25 
DTA143EK A. 


Q26 
DTA124XK 


0 CKY 
Q27 
Ke DTC143EK 


The TS-870S uses AF amplifier 1C33: LA4422 pin 4 (DC) as the 
mute pin. 


Fig. 25 Pop mute circuit 


@ Transmit/receive frequency characteristics 
correction circuit 

The transmission sound quality has a flat frequency 
characteristic due to DSP modulation. However, the 
low-frequency range is also flat to the cut-off fre- 
quency, so the model has less clarity compared to the 
conventional transceivers. A correction circuit is pro- 
vided to suppress the low-frequency range. It consists 
of R141, R155, and C145 in the TX-RX unit, and it is 
-—2dB at 300H7z for 1kHz. 

To return to the flat frequency characteristic, re- 
move C145 and replace R155 with a 1.8kQ resistor. 
(See Figure 26.) 

The receive frequency Is also flat, as well as the hi-fi 
sound quality when the filter is widened. When the 
receive frequency is flat, the volume of the low-fre- 
quency range becomes insufficient, so a correction cir- 
cuit that slightly emphasizes the low-frequency range 
is provided. It consists of R204, R205, R208, and C208 
in the TX-RX unit, and it is +2dB at 1kHz for 3kHz. 

To return to the flat frequency characteristic, re- 
move R205. (See Figure 26.) 


Transmit side 


C135 


10 16V sie 
1C23-3 1C24-2 
R141 
3.9K 
C145 0.1 
Receive side 
C197 C355 
10 16V See 10 16V 


I 


Fig.26 Transmit/receive frequency 
characteristics correction circuit 


RF UNIT (X44-3210-00) (A/9) : RF 
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DESCRIPTION OF COMPONENTS 


Switching 


Q1 
Q2 
Q3 


Switching 
Switching 


Q5 


TX RF amplifier 


Der papas liens PON Font erage, ne OTM Tw EE at | 
fos. s[ Switching 1/2 1.6 2MHz~2.49MH2 2/2: 2.49MH2~3.99MHz 
ag Switching 1/2 : 3.99MHz~6.99MHz 2/2 : 7.30MHz~10.49MHz 
Q10 Switching 1/2 : 6.99MHz~7.30MHz 2/2 : 13.99MHz~14.49MHz 
Q11 Switching 1/2 : 20.99MHz~21.49MHz 2/2 : 21.49MHz~30.00MHz 
Q12 Switching 1/2 : 14.49MHz~20.99MHz 2/2 : 10.49MHz~13.99MHz 
Q13 RF amplifier 21.49MHz~30.00MHz 
Q14, 15 RF amplifier 30kHz~21.49MHz 
Q16 Amplifier LO1 : 73.08MHz~103.05MHz 
Mixer fLo1 — fAF = 73.05MHz 
Q21 Ripple filter 14S 
Q22 Amplifier 73.05MHz 
Q23 Mixer 73.05MHz — 64.22MHz = 8.83MHz 
Q24 Amplifier/AGC 73.05MHz 
O29~31 Amplifier/AGC 8.83MHz 


Amplifier/AGC 


(ee) 


Use/Function 


Off when ATT1 or ATT2 on. 


Operation/Condition 


On when exit RX on. 


On when TX. 


Drive output (TX frequency) 


NB (Noise blanker) 
8.83MHz 


73.05MHz = TXf 


8.83MHz > 73.05MHz 


Amplifier 


Q42 Switching RF blanking 


Q54 


Q56 
57759 


Q43, 44 DC amplifier 
Q45, 46 Switching 
047 DC amplifier 
Q48 Switching 
Q49 Switching 
Q50 - DC amplifier 


Switching 
DC amplifier 


ALC 
On when AM mode. 


ALC 
On when AM transmission mode. 


ALC amplifier 
Pulse generate when AM transmission mode. 
ALC amplifier 


Switching 


O56 


Switching On when TX. 


Switching 


Q58, 60 Switching RXB generate 
063 
O66 Switching On when Rx. a 
Q70, 71 Switching CKY 
i Sec ieee aN ee | 


OP amplifier 


Meter amplifier 


Off when NB. 
Make relay for linear 


TXB generate 


ALC meter 


VSF, VSR, ALC and Processor. 
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DESCRIPTION OF COMPONENTS 


IC10 AVR 8V > 5V 
D1~3 Relay surge absorption 
D4~7 ‘| Large input protection 
D8 RF switch On when Rx. 
D11~33, 35 RF switch BPF switch 
D36, 37 RF switch On when AIP on. ; i 
D40, 41 RF switch On when 21.50MHz or less RF amplifier selection. 
042 RE switch een Ge Reape a na an oe 
D43 RF switch LO2 (64.22MHz) switch 
D46 RF switch Noise detection 
O55 Zener diode 
056 Swath 
D57 | LED CKY 
D58 | Relay surge absorption 
D59 Reverse current prevention RBK 
D60 RF switch On when 29M#z. 
D61 RF switch On when AIP on. 
D62 RF switch On when RX. 
D65, 66 RF switch 8.83MHz filter changeover (3kHz). 
Dé67 RF switch | 8.83MH7 filter changeover (6kHz). =e 
RF switch On when TX. 
p69 __|_RF switch 8.83MH7 filter changeover (6kHz). 
D70 Zener diode 6.2V (Voltage shift) 
D711 Zener diode 4.7V (Voltage stability) - 
D72 Switch 


RF UNIT (X44-3210-00) (B/9) : PLL 


Ref. No. 
Q500 


Use/Function 


[ Buffer 


Q501 
Q502 
Q503 


J Buffer 


Amplifier 
Mixer 1C506 input buffer 
Buffer 


Q504, 505 Switching 


Amplifier 


ts 


Buffer 


Q513 
Q514, 515 


Buffer 


Q512 Amplifier REF 20MHz 


Tripled circuit 
Buffer 


VCO A changeover 
Q517 VCO B changeover 


Operation/Condition 
D/A buffer 

20M#z (fstp) 

5.46~4.46MHz 

D/A buffer 

Output for chopper 
LO3 (8.375MHz) 
For LO3 output 
D/A buffer 
For LO4 output 


fspt x 3 = 6OMHz 
Reference oscillator 20MHz 
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DESCRIPTION OF COMPONENTS 


| Ref. No. | Use/Function Operation/Condition 


Q518 VCO C changeover 


Q519 VCO D changeover 
Q520 VCOA 73.08~80.54MHz 
Q521 VCO B 80.54~87.54MHz 


Q522 VEO 87.54~94.54MHz 
Q523 VCO D 94.54~103.05MHz 


Q530 Amplifier PLL IC 1C507 input (18~48MHz) 


[Se hi a ee OR TF 
FSLeraavan| 


0Q534~536 Active LPF Comparison 20kHz (5kHz in FM mode) 


Q537 Switching FM modulation input on/off 


(C501 DDS 
DDS For LO4 
2oMHe x (1/5) = 4M2 
1.46-0.46MHz — 5.46-4.46MH2 

|C507 PLE 2~5 : Frequency division ratio input 6 : 18~48MHz input 


9: Lock voltage output 11 : Unlock output (Unlock : “L’) 15 : 2OMHz input 


IC508 73.05~103.05 + 54.54~55.54 = 18~48MHz 
IC509 Pi 2~5 : Frequency division ratio input 6 : 64.22MHz input 


9 : Lock voltage output 11: Unlock output (Unlock : "L’) 


15 : 2OMHz input 


IC510 AVR 13.8V — +9V 

AVR 13.8V — +9V low drop-out 

VEO A 

VCO A outui 

VCO 8 

VEO C output 7 
D506 Vari-cap diode VCO D 


D507 
D508 


FINAL UNIT (X45-351X-XX) (A/5) : FINAL 0-00 : K,P,M,M2,X 2-71 : E,E2,E3,E9 


[ RefNo. | ___—‘Use/Function sd Operation/Condition 
Wide-band amplification of HF band 
Temperature compensation of drive 
Push-pull wide-band amplification of HF band” 
Temperature compensation of final 


VCO D output 
Unlock signal detection 
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DESCRIPTION OF COMPONENTS 


FINAL UNIT (X45-351X-XX) (B/5) : FILTER 


Ref. No. Use/Function Operation/Condition 

Q1~5 Relay driver 

Q6 | Switch Antenna tuner through tune 
High-frequency rectification Reflected wave rectification 

D2 | High-frequency rectification Forward wave rectification 

D4 Relay surge absorption 1.6~2.0MHz LPF relay 

D5 Relay surge absorption 2.0~4.0MHz LPF relay 

D6 Relay surge absorption 4.0~7.5MHz LPF relay 

D7 Relay surge absorption 7.5~10.5MHz LPF relay 

D9 | Relay surge absorption 14.5~21.5MHz LPF relay 

D10 Relay surge absorption 21.5~30.0MHz LPF relay 

Switching ; 


FINAL UNIT (X45-351X-XX) (C/5) : CONNECTION 


aaor-a03_| DOIDC 
Q404 Ripple filter 14S > 14V 

Q405 Ripple filter, AVR 

O460, 461 Mixer RX 

Q470, 471 Mixer TX 

0472, 475 Amplifier TX IF 

1C402 5V AVR 8V — 5V (For PLL) 
D401 Rectification 

D402 Current stabilization QV 

D450 Reverse current prevention 

D451~456 RF switch BPF switch 


D457 Reverse current prevention 


FINAL UNIT (X45-351X-XX) (D/5) : AVR 


Use/Function Operation/Condition 
Switch 14S supply when power switch on. 


Switch On when fan operation 


Q702, 703 Switch Fan motor drive 
C601 8V AVR 13.8V > 8V (Analog 8V : 8A) 


IC602 BV AVR 13.8V —> 8V (Digital 8V : 8D) 
C701 Comparator Fan control 


D601 Relay surge absorption 


D702 Surge absorption 


FINAL UNIT (X45-351X-XX) (E/5) : RELAY 


Operation/Condition 
ANT1 


Use/Function 
Lightning surge protection 


Lightning surge protection ANT2 
D303 Relay surge absorption Antenna changeover relay 
D304 Relay surge absorption - | TX/RX changeover relay 
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DESCRIPTION OF COMPONENTS — 


AT UNIT (X53-3340-02) 


IC2 Analog switch 


Analog switch 


D Detector 


Switching 


D105~108 Switching 
D109, 110 Switching 


On when APRE is TF 
IC1 DFF 


Phase difference detection 


For control changeover motor 1 


APRE 


For control changeover motor 2 


D Detector 


Operation/Condition 


+ 7 —4 
IC4 Motor drive For motor 1 Raa tees 
rae 
FIN fee | VZ1 
LOGIC PRE Oventces Vein 

IC5 Motor drive For motor 2 l ol VOUT2 

RIN | a VZ2 

O 
GND 

IC6 Comparator Amplification difference detection 
\C7 AVR +5V 


Function table 


INPUTS OUTPUTS 


felock] Df a] a | 
as 


| O 
| Qo | 


Spike absorption 


107-103 Spike absorption 


Spike absorption 
Band data 


Current component amplification detection 


Voltage component amplification detection 


1 
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DESCRIPTION OF COMPONENTS 


CONTROL UNIT (X53-356X-XX) (A/4) : CONTROL 
0-11: K,P 


0-21: M 0-22 : M2 0-71: X 7a 8 ENE © 2:12 7b2 2-73 : E3 2-74: E9 


Q16 
Q17~19, 22 
Q20, 24 
OZ, Ze 


Q2 


5 
C6 
Zan O 


Q27 Switching VBSY signal 


8 


Operation/Condition 


acre 
) 


CPU 
Inverter 


8 bit microcomputer (Main) 
Reverse data 
8K-byte 


Cele ake 


Multiplexer 


A/D data changeover 


— 


OR gate RD/WR signal output 


64kK-byte 


Chip select combination for RAM and ROM 
IGS Bidirectional buffer Data bus input/output changeover ; 
1C20, 21 Encoder gate array Encoder pulse count - 
Schmitt trigger Encoder chattering absorption 
C27 Level shift 


RS-232 level shift 


Seer 
IC29 preriOe gate CKY signal and BPC signal combination 
D1~3 Protection diode Power supply 
D4 Voltage detector Voltage drop detection (About 10V) 

Protection diode KEYS line 
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DESCRIPTION OF COMPONENTS 


CONTROL UNIT (X53-356X-XX) (B/4) : SW 


D510~519 LED 


TX-RX UNIT (X57-4620-00) 


Q) Switch 


Active LPF 


Q9, 10 VCO 

Q12 __| Amplifier 

OulSy 13 Buffer 

O14 Amplifier 

Q16 Buffer 

Q17 Buffer 

Q22 Switch 

Q23 Buffer 

Q25 us Pulse generator 
Q26 Switch 


[RefNo | —_Use/Funetion——_—*d Operation/Condition 
Q501, 502 LED switch 


1C501~504 Serial/Parallel Data conversion for tact switch and LED 
D501, 502 


Use/Function 


Amplifier 64.22MHz 
Q4 | On/Off when squelch open/close (For packet). 
@5F7 | Active LPF 


Operation/Condition 
Change SS line to low when VOX active. 


PLL loop filter 


46.32MHz oscillation circuit 


Output buffer 


LO4 466kHz 
TX IF 455kHz 


TX IF 455kHz 

Receive signal for DSP processing (11.3kHz) 
ACC2 audio output 

Mute signal (Power on/off) 

RX IF 455kHz 

AF mute 


Mute signal 


Q27 Switch 


SPA 


IC2 DSP B 

IC3 Gate array 
IC4 DSP ROM 
(CS DSP ROM 
IC6 DSP ROM 
IC7 DSP RAM 


Mute signal absorption (Mute inhibit when TX) 
Main DSP 

Sub DSP 

For interface 

Low (D0~D7) 32KB 

Mid (D8~D15) 32KB 

High (D16~D23) 32KB 

8K ward 


Active LPF 
VCA (Electronic volume) 


Ce eos rte Timing generator 
Cis PEEIG 46.32MHz clock generation 

DAC | Rch : BEEP signal (About 1kHz) Lch : Transmission signal (11.3kHz) 
Gil Active filter TX (fe = 49.1kHz) 3rd LPF 
IC18 Mixer [ RX : 455kHz > 11.3kHz TX: 11.3kHz > 455kHz 
C19 Voltage follower, Active LPF | Reference voltage buffer, BEEP LPF (fc = 1.9kHz) 
€2) ~ LPF, Buffer RX IF 11.3kHz 

Amplifier Microphone amplifier, unbalanced/balanced modulation 
C23 Multiplexer MIC, DATA, DRU-3 changeover 

LPF, Buffer TX microphone amplifier, unbalanced/balanced modulation 
IC25 ADC Rch : Reception signal Lch : Microphone input signal 
IC26 DAC VCA control 


Rch : Monitor signal Lch : De-modulation signal 


De-modulation signal (fe = 10.6kHz) 


IC30 Active LPF 
VCA (Electronic volume) 
IC33 AF amplifier 


De-modulation signal, BEEP 
Monitor signal (fc = 5.3kHz) 
Packet AF, monitor 


Audio amplifier 
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Use/Function 


D7,8 Reverse current prevention 


DESCRIPTION OF COMPONENTS 


Operation/Condition 


C34 AC 
(C657 AVR 13.8V — Analog 5V 

C38 AVR 
eso AVR 
cao AVR 
Dinas | Reverse cure prevention Gl ule aw rr 
55 | VCO boar-cap diode for DSP 


loO-0/US 
; SEMICONDUCTOR DATA 


J PLL : MB86001PF (RF Unit 1C507, 509, TX-RX Unit IC15) 


@ Terminal connection diagram 


@ Terminal functions 
7 Pin No. | Pin code |1/O Function 
Shift register clock input pin. Serial data is taken in at the rising edge of the clock signal. 
The input section contains a Schmitt trigger circuit. 
Serial data input pin for setting the divide ratio of each divider. The input section contains a Schmitt trigger circuit. 
Shift register load enable signal input pin. When LE is high, the divider ratio data is transferred to the latch specified 
by the control bit. This data is used as the divide ratio of each divider. 
The input section contains a Schmitt trigger circuit. 
Switch pin for selecting the latch for setting the divide ratio of each divider. When the S pin is low, latch V1 ts 
selected. When the S pin is high, latch V2 is selected. The divide ratio data is then sent to the divider. 
2 Divider input pin. The input section contains a bias circuit and an amplifier. 
Connect the voltage control oscillator (such as a VCO) by AC-coupling. 
Ground pin. 
Phase comparator output pin (charge pump). The Do1 output level can be reversed by FC 
The reference divider output fr and divider output fv are related as follows. On when CNTL is low. 
fr > fv : High level (FC : Low), Low level (FC : High), fr = fv : High impedance, 
fr < fv : Low level (FC : Low), High level (FC : High) 
Phase comparator output pin (charge pump). The relationships between the reference divider output fr and divider 
output fv are the same as for Dol. On when CNTL is high. 
Pin that controls charge pump outputs Do1 and Do2. The relationships between CNTL, Dol and Do2 are as follows. 
When CNTL is low, Do1 : Output, Do2 : High impedance. When CNTL is high, Do1 : High impedance, Do2 : Output. 
Phase comparator output pin. When PLL is locked, LD is high. When PLL is unlocked, LD Is low. 
Divider division output monitor pin. A signal is output from the pin in monitor mode. 
Normally, this pin has high impedance. 
Phase comparator input switch pin. 
Reference divider division output monitor pin. A signal is output from this pin in monitor mode. 
7 Normally, this pin has high impedance. 


+ 


Reference divider input pin. The input section contains a bias circuit and an amplifier. 
Connect the reference oscillator (such as TCXO) by AC-coupling. 
OR a Er) cane alee weet re ete ered en ee 
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bO-OlUO 
SEMICONDUCTOR DATA 


Bidirectional buffer : TC74VHC245F (COntrol Unit 1C15) 


@ Terminal connection diagram @ Logic diagram @ Truth table 
Function Output 
PS [DIR Abus | B bus | state 


X: Don't Care Z: High impedance 
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1Oo-0/U5S 


SEMICONDUCTOR DATA 


DC/AC Converter : AK4318-VS (TX-RX Unit IC16, 27) 


@ Terminal connection diagram 


@ Block diagram 


DIFO DIF1 


DVDD DVSS AVDD AVSS 


NC O 


NC 


AOUTL+ Serial Input 


Interface 


AOUTL- SDATA 

AOUTR+ 

AOUTR- PDO AOUTL+ 

DZF AOUTL- 

SMUTE O 

CKS 

DEM1 ZMUTE O 8x AOUTR+ 
Interpolator AOUTR- 


DEMO 
SMUTE 


Clock OSC/Divider 


XTO 


De-emphasis 
Control 


@ Terminal functions 


2 


eae 
8,9 


70 
[is 7A <p en gg er a St em 
O 


VREF 


NC 


4 AVDD — | Analog power supply pin (+5V). 
5 AVSS - 
ror Nene Gheliiect auitsui.down) 


ZMUTE 
DIFO, DIF 1 


10 
11 


DVSS 
DVDD 


12 
14 


LRCK 


5 
26 


23 AOUTR- 
24 AOUTR+ 


2 AOUTL- | O | Left-channel analog negative output pin. 
AOUTL+ | 0 | Left-channel analog positive output pin. 


27, 28 


NC 


st RES bis yt 
PD DEMO DEM1 XTi be MT OMCKS 
Function 


Reference voltage output pin (AVDD) - 3.75V. The 10uF electrolytic capacitor and 0.1uF ceramic capacitor 
are connected between VREF and AVDD. 


Analog ground pin. 


Must be open or low. 
eh | Zero mute pin (pull down). 
| Input format pin. Supports four modes. 


High : Detects zero and mutes output. 


— | Digital ground pin. 
Digital power supply pin (+5V). 
| L/R clock pin. Determines the input serial data channel. 


Serial bit clock pin. The clock latches serial data. 


Serial data input pin. Number two's complement MSB first. 
Reset pin. When this pin goes low, the filter and modulator are reset. 


Make this pin low to reset the filter and modulator when the power is turned on. 
Clock input pin. Connect a crystal oscillator between XT! and XTO or input the external CMOS clock to XTI. 
The clock frequency can be selected with the CKS pin. 


Crystal oscillator output pin. If the crystal oscillator is used, connect it between the XTO and XTI pins. 
If the external clock is used, open this pin. 


Soft mute pin (pull down). High : Soft mute, Low : Cancel 


De-emphasis mode pin. Supports three frequencies. 


Clock select pin. Low : CLK 256 fd, High : CLK 384 fs 


Zero input detection pin. High when the data input to the SDATA pin for both channels becomes zero 8192 
times consecutively. a 


Right-channel analog negative output pin. 
Right-channel analog positive output pin. 


55 


bO-O/fU0 


56 


AC/DC Converter : 


SEMICONDUCTOR DATA 


AK5340-VS (TX-RX Unit IC25) 


@ Terminal connection diagram @ Block diagram 


AINL+ 
AINL- 
VREFIN 
VA+ 
AGND 
NC 

NC 
owt 
SEL18 
PD 
TST2 
CMODE 
SMODE 


UR 


ie Ie IWS We SCLK ca ips 


AINR+ 


AINR- 


VREF 


VREF © Serial fase 
Interface 


Decimation © CMODE 
Filter 


TST3 : © SMODE 
27 


CLK 
Calibration 
SRAM 


NC 
VDB+ 
NC 


TST4 


DGND 
VCP+ 
FSYNC 
SDATA 
SCLK 


VREFIN VA+ AGND SEL18 PD VDB+ VDP+ DGND 


Pin name 


AINL+ 


AINL- 
VREFIN 


VA+ 
AGND 


Function 


Left-channel analog non-inverted input pin. 


Left-channel analog inverted input pin. 
Reference voltage input pin. Normally connect to the VREF pin. 
The input range is 1.6 times the difference between VA+ and the voltage input to this pin. 
Analog section analog power supply pin (+5V). 

Analog section analog ground pin. 


Test pin. Open or connect to DGND. 

Output data length select pin (with pull down resistor). Low : 16 bits, High : 18 bits 
Power down pin. High : Power down mode. Offset calibration starts at a falling edge. 
When the power is turned on or the clock frequency is changed, calibration must be carried out. 
Test pin. Open or connect to DGND. 
Master clock select pin. Low : CLK 256 fs (12.288MHz @fs : 48kHz), High : CLK 384 fs (18.432MHz @fs : 48kHz) 
Interface clock select pin. Set the input/output of each of the L/R, SCLK, and FSYNC clock pins. 

Low : Save mode (all input pins), High : Master mode (all output pins) 

Input channel select pin. Slave mode : The fs clock is input. Lch MSB data is output at a rising edge and 

Rch MSB data is output at a falling edge of the clock signal. Master mode : The fs clock is output. 

SDATA is output one clock after the L/R edge. High when the power is down (PD : High). 

Serial data clock pin. One bit of data is output at a falling edge of the clock. Slave mode : Normally a 32 to 64 
fs clock is input. Master mode : A 64 fs clock is output. Low when the power is down (PD : High). 

Serial data output pin. Data is number two's complement and the MSB is output first. 


DGND 


| of Bie low after 16/18 bits are output. Low when the power is down (PD : High). 
/O 


11 TST2 = 
12 CMODE 
13 | SMODE 
14 L/R ie) 
15 SCLK 0 
16 SDATA O 
17 FSYNC 

18 VDP+ = 


+—— | 
CLK ‘Al 


TST3, TST4 


Frame synchronization clock pin. Slave mode : SDATA output is enabled when the pin is high. 
Master mode : The 2 fs clock is output. High when 16-bit data is output. The two low-order bits are low 
when 18-bit output is selected. Low when the power is down (PD : High). 


Master clock input pin. When CMODE is high, CLK : 384 fs. When CMODE is low, CLK : 256 fs. 


Test pin. Open or connect to DGND. 


LS-G/US 
SEMICONDUCTOR DATA 


| Pin No. | Pinname |1/O Function 
: 
24 — | Digital section power supply pin (+5V). (Silicon PCB potential) 


NC 
VDB+ 
NC 
mon 2 VReRL GON Reference voltage output pin (VA+) - 2.6V. Output based on VA+. Normally connect this output to the VREFIN pin. 
AINR- | Right-channel analog inverted output pin. 
28 AINR+ | Right-channel analog non-inverted output pin. 


DC/AC Converter : PCM69AU (TX-RX Unit IC34) 


@ Terminal connection diagram @ Terminal functions 


Pin No Pin name Function 
1 +VCC Analog Positive power supply 
+Vcc +VDD D VCOM (L) Lch V common 


NC 
|-OUT (L) Leh current output 
SERVO DC Servo filter 


REF. DC Reference filter 


|-OUT (R) Rech current output 


VCOM (L) TP1 


| 


NC Wks) 


oO;n 


|-OUT (L) DATA (L) 


~ 


SERVO DC WDCK 


REF DC SYS-CLK <) VCOM (R) Rech V common 
10 Analog common 
|-OUT (R) BCK 
digital common 
NC DATA (R) Test pin 2 
13 DATA (R) Rch data input 
VCOM (R T 
eal Sa 14 4 BCK Bit clock input 


A.GND SYS-CLK System clock input 


Word clock input 
Lech data input 
Test pin 3 


Digital positive power supply 


DATA (L) 


57 


58 


O-O/U9O 
PARTS LIST 


CAPACITORS CC,.45iP Howl bHy -220» 9 Color* _* Capacitor value 


ao mes 4 
meee 4 5.6 ES 010 = 1pF 2) 2a O22 
1 = Type ... ceramic, electrolytic, etc. 4 = Voltage rating 100 = 10pF Multiolie 
ultiplier 
2 = Shape ... round, square, ect. 5 = Value 101 = 100pF ond i Se 
U 
3 = Temp. coefficient 6 = Tolerance 102 = 1000pF = 0.001pnF 
1st number 
103 = 0.01pF 


¢ Temperature coefficient 

[st Word) [su Gan fakann]po Pa fe Ro] eS a PR 
F Color | Black | Red [Orange] Yellow] Green| Biue | Violet | 
| ppc _[_o | -80_| -150 | -220 | -330 | ~470 | -750 | 


Example : CC45TH = -470 + 60ppm/°C 


* Tolerance Less than 10pF 


[Goda] ena] Oo] Ge [eel Plan Me [xa No code coe] 8 [C [DO] 
(%) |+0.25|+0.5| +2 | +5 | +10 | +20 | +40 | +80 [+100] More than 10uF - 10 ~ +50 (pF) | +0.1 |+0.25}+0.5 | +1 
-20 | -20 | -O |Lessthan 4.7uF-10 ~ +75 


- Voltage rating 


| 5.0 | 63 | 8.0 | 
12.6 [163] 201) 531 Shon) On ea ein SO [see 
[2s [60 [200 [250 [315 [400 | 500 | 630 | 800] — 
3 1000 | 1250 | 1600 | 2000/2500] 3150 [4000 |5000 |6300[s000[ - | 


¢ Chip capacitors (Refer to the table above except dimension) 
(EX) CC 73 SL 1H Q00 J 
poe! Ps was i SY Poli Le 
(Chip) (CH, RH, UJ, SL) 


Dimension 
Ee 
S 


(Exe CRS ELE MeO eZ rep 
1 AT Esme? hl es Cima 
(Chip) (B, F) 2 ’ : é 
¢ Dimension (Chip capacitor) 
ho ee 


5.6+ 0.5 | 5.0+ 0.5 | Less than 2.0 
3.2+ 0.2 | 1.6+ 0.2 | Less than 1.25 
2.0+ 0.3 |1.25+ 0.2] Less than 1.25 


* Chip resistor (Carbon) 

(EX) ADS Eee B25 e008: 
1 Jee Sth ok One OMe 
(Chip) (B,F) 


iO 
Ks 


¢ Dimension (Chip resistor) 


* Carbon resistor (Normal type) 


(EX) RDS a4 Bebe 2eenOO0urs 
OW GUACIe GRC i oye [Fe he 0.30[ 9705 #02 POI 
Rating wattage 
1 = Type ... ceramic, electrolytic, etc. 5 = Voltage rating 
2 = Shape ... round, square, ect. 6 = Value iOWw 1/4W 
3 = Dimension 7 = Tolerance 


Pere new. [a les oe | ce 


4 = Temp. coefficient 


LOo-O/US 
PARTS LIST 


* New Parts. A\ indicates safety critical components L : Scandinavia K: USA P : Canada 
Parts without Parts No. are not supplied. Y: PX (Far East, Hawaii) 1: England E : Europe 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. Y : AAFES (Europe) X: Australia =M: Other Areas 


Teile ohne Parts No. werden nicht geliefert. 


iow ana Desti- 
Ron. [ates |ims|__PansNo, | —_Deserinon | pation 
TS-870S 


METALLIC CABINET (UPPER) 
METALLIC CABINET (LOWER) 
PANEL ASSY 

PANEL 


TS-870S 


we Desti- 


£37-0543-05 LEAD WIRE WITH CONNECTOR 
£37-0547-15 LEAD WIRE WITH CONNECTOR (SP) 
£37-0548-05 LEAD WIRE WITH CONNECTOR 
£37-0549-05 LEAD WIRE WITH CONNECTOR 
£37-0550-15 LEAD WIRE WITH CONNECTOR 


New 
parts 


Ref. No. | Address 


A01-2097-01 
A01-2098-01 
A62-0382-02 
A62-0384-02 


£37-0551-05 LEAD WIRE WITH CONNECTOR 


B10-1227-03 FRONT GLASS £37-0552-05 LEAD WIRE WITH CONNECTOR 
B11-1123-04 REFLECTOR W82 2K,3K | * | £37-0569-05 LEAD WIRE WITH MINIPIN PLUG 
B38-0736-05 DISPLAY ASSY W83 = * | €37-0570-05 LEAD WIRE WITH CONNECTOR (VS-2) 
B42-3343-04 S/NO LABBL 


B42-5526-04 STICKER 


F05-2531-05 FUSE (25A/32V) ACSY 
27 1N F06-4029-05 FUSE (4A/250V) ACSY 
28 2G * | FO9-0449-05 FAN MOTOR 


B43-1045-04 BADGE (KENWOOD) 


10 2c * | B43-1101-04 BADGE (DSP) 29 3G F10-1206-04 SHIELDING COVER (EARTH SPRING) 
11 3N B44-2163-04 UPC CORD LABEL 30 2B,1G F10-1468-13 SHIELDING COVER (FINAL) 
12 10 B46-0310-03 WARRNTY CARD EE2E3E9 


B46-0410-40 WARRANTY CARD K 


G02-0574-04 FLAT SPRING (AVR) 
32 2G * | G02-0767-04 FLAT SPRING (THERMMISTOR) 
34 1A G10-0697-04 FIBROUS SHEET (SP) 

35 1D G10-0702-04 FIBROUS SHEET (SUB 2) 

36 1A G10-0703-04 FIBROUS SHEET (CASE) 


B46-0422-00 WARRNTY CARD 
13 10 * | B62-0542-00 INSTRUCTION MANUAL (ENGLISH) 

14 10 * | B62-0543-00 INSTRUCTION MANUAL (SPANISH) — | MM2E2E3 
15 10 * | B62-0544-00 INSTRUCTION MANUAL (NETHERLAND)| MM2E2E3 
16 10 * | B62-0545-00 INSTRUCTION MANUAL (FRENCH) PMM2 


P 


G13-0934-04 CUSHION (UPPER CASE) 
40 2G G13-1310-04 CUSHION (FAN) 

4) 4F * | G13-1327-04 CUSHION (DRU-3) 

42 20 * | G13-1480-04 CUSHION (KNOB) 

43 20 * | G13-1481-04 CUSHION (KNOB) 


B62-0545-00 INSTRUCTION MANUAL (FRENCH) E2E3E9 
7 10 * | B62-0546-00 INSTRUCTION MANUAL (GERMAN) | E 
18 10 * | B62-0547-00 INSTRUCTION MANUAL (ITALIAN) E 
19 2B * | B72-0911-04 MODEL NAME PLATE KMM2xP 
B72-0912-04 MODEL NAME PLATE EE2E3E9 


G13-1482-04 CUSHION (KNOB) 
45 20 * | G13-1483-04 CUSHION (KNOB) 
46 1A * 1 G13-1498-04 CUSHION (SP) 

47 3B * |G13-1511-04 CUSHION (LOWER CASE) 


£04-0167-05 RF COAXIAL CABLE RECEPTACLE (M) 
21 1N £07-0751-05 DIN PLUG (7P) ACSY 

22 1N £07-1351-05 DIN PLUG (13P) ACSY 

23 1H £23-0992-04 EARTH LUG (ANT) 

£30-3157-15 DC CORD 


H10-2791-01 POLYSTYRENE FOAMED FIXTURE (F) 
51 20 * | H10-2792-11 POLYSTYRENE FOAMED FIXTURE (R) 
52 IN * | H13-0963-04 CARTON BOARD 

53 20 H20-1437-03 PROTECTION COVER 

54 1N H25-0029-04 BAG (FUSE) 


ACSY 


£31-3433-05 LEAD WIRE WITH MINIPIN PLUG 
W52 314K £37-0062-05 LEAD WIRE WITH MINIPIN PLUG 
W53 214K | * | £37-0518-05 LEAD WIRE WITH MINIPIN PLUG 
Ww54 11,2! * | £37-0519-05 LEAD WIRE WITH MINIPIN PLUG 
£37-0521-05 LEAD WIRE WITH MINIPIN PLUG 


H25-0079-04 BAG (MIC) 
56 IN H25-0708-04 BAG (DC CORD) 

57 20 * | H52-0730-02 ITEM CARTON CASE 
H62-0641-03 OUTER PACKING CASE 


£37-0522-05 LEAD WIRE WITH MINIPIN PLUG 
W58 il * | £37-0523-05 FLAT CABLE 
W539 21d * | £37-0524-05 FLAT CABLE 
Wé60 2A * | £37-0526-05 FLAT CABLE 
£37-0527-05 FLAT CABLE 


J02-0049-14 FOOT (REAR) 
60 1A,3A J02-0441-05 FOOT (SIDE) 
61 3A * | J02-0474-05 FOOT (FRONT) 

62 2G J21-4326-03 HARDWARE FIXTURE (FAN) 

63 1D * | J21-4496-05 HARDWARE FIXTURE (PHONE JACK) 


£37-0528-05 FLAT CABLE 
W63-1 4J * | €37-0529-05 FLAT CABLE 
W63-2 31,4) * | €37-0529-05 FLAT CABLE 
we4 4J * | €37-0530-05 FLAT CABLE 
£37-0531-05 FLAT CABLE 


J31-0141-04 COLLAR (MIC) 
65 2H * | J32-0923-04 HEXAGON BOSS 
J61-0307-05 BAND 


E37-0532-05 FLAT CABLE 
£37-0533-05 FLAT CABLE 
£37-0534-05 FLAT CABLE 
£37-0535-05 LEAD WIRE WITH MINIPIN PLUG 
£37-0537-05 LEAD WIRE WITH CONNECTOR 


K01-0416-05 HANDLE ASSY 
7) 2C " 1K21-1102-04 KNOB (MAIN : WITH SCREW) 

72 2C * | K29-4966-04 KNOB RING (MAIN) 

73 2D * | K29-4967-03 ~ | KNOB (FILTER) 

K29-4968-03 KNOB (M.CH,RIT : WITH SPRING) 


£37-0538-05 LEAD WIRE WITH CONNECTOR 
£37-0540-05 LEAD WIRE WITH CONNECTOR 
£37-0541-15 LEAD WIRE WITH CONNECTOR 
£37-0542-05 LEAD WIRE WITH CONNECTOR 


K29-4969-03 KNOB (INSIDE) 
K29-4970-03 KNOB (OUTSIDE) 
K29-4978-03 KNOB (POWER) 
K29-4979-03 KNOB (UP/DOWN) 
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bO-OlUO 
PARTS LSIT 


TS-870S 
RF UNIT (X44-3210-00) 


New eae Desti- 
79 


K29-4980-03 KNOB (ANT, etc.) 


C34 


80 1D * | K29-4981-03 KNOB (LED) 
81 1C,10 | * | K29-4982-03 KNOB (AT TUNE, etc.) 
82 1D * | K29-4983-03 KNOB (LED) 
83 1C * | K29-4984-03 KNOB (QUICK MEMO) 


K29-4985-03 KNOB (LSB/USB) 
85 1C * | K29-4986-03 KNOB (CW/-R) 
86 1C * | K29-4987-03 KNOB (FSK/-R) 
87 1C * | K29-4988-03 KNOB (FM/AM) 
88 10 * | K29-4989-03 KNOB (AUTO NOTCH) 


C49 
C50 
C51 


K29-4990-03 KNOB (BEAT CANCEL) 
30 1D * | K29-4991-03 KNOB (N.R) 
91 1D * | K29-4992-03 KNOB (TX EQ.) 


C54 
C55 
C56 


A NO9-0372-04 SCREW (DC) 

B 1H N09-0682-04 SCREW (GND) 

C 3F NO9-2051-05 SCREW X 

D 1H N11-0040-46 FLANGE NUT (GND) C59 
E 1H N14-0509-05 NUT (GND) 


C60 
C61 


F N15-1040-46 FLAT WASHER (GND) 

G 1D,1E N32-2606-46 FLAT HEAD SCREW 

H 2A,3A N32-3006-46 FLAT HEAD SCREW (SUB PANEL) 

| 1B,3B N33-3006-41 OVAL HEAD SCREW (CASE) C64 
J 2A,2F N87-2606-46 BRAZIER HEAD SCREW (UNIT,RL) C65 


C66 


K N87-3006-46 BRAZIER HEAD SCREW (AT FAN) 

u 2G,2H N87-3008-46 BRAZIER HEAD SCREW 

M 2B,1G N88-2608-46 FLAT HEAD SCREW (FINAL) 

N 2D N90-3008-46 TP HEAD MACHIN SCREW (PANEL) C69 
P 3A,3B N91-3010-46 TP HEAD TAPPING SCREW (FOOT) C70 


C71 


T07-0252-15 LOUDSPEAKER (8 ohm 1W) 
MIC 1N 191-0352-15 MICROPHONE ACSY 


W02-1836-05 ENCODER 


C74 
BATT 2A * | W09-0873-05 LITHIUM CELL (3V 220MAh) 


C75 
C76 
C77,78 


C81 


CK73FB1H103K CHIP C O.O10UF K C83 
CC73FCH1H121J CHIP C 120PF J C85 
C3 CK73FF1C1052Z CHIP C 1.0UF Z 
C45 CK73FB1H103K CHIP C O.010UF K 
CK73FB1E103K CHIP C O.010UF K 


C89 
C90 
C91 


CK73FB1H103K CHIP C 0.010UF 
C8 CK73FB1H102K CHIP C 1000PF 
C10 CK73FB1H103K CHIP C 0.010UF 
C14 CK73FB1E103K CHIP C 0.010UF 
CK73FF1C105Z CHIP C 1.0UF 


NRA AKA A 


C94 
C95 


CK73FF1E104Z CHIP C 0.10UF 
Ci7 CK73FF1C105Z CHIP C 1.0UF 
C18 CK73FB1E103K CHIP C 0.010UF 
C19 CK73FB1H182K CHIP C 1800PF 
CK73FB1H682K CHIP C 6800PF 


A AANN 


CK73FB1H182K 
C23 CK73FF1E104Z 
C27 CK73FF1E104Z 
C28 CEO4EW1C100M 
CK73FF1E104Z 


CHIP C 1800PF 
CHIP C 0.10UF 
CHIP C 0.10UF 
ELECTRO 10UF 

CHIP C 0.10UF 


NeSPNN A 


CEO4EW1C100M 
CK73FF1C105Z 


ELECTRO 
CHIP C 


10UF 
1.0UF 


CK73FF1E104Z 
CC73FCH1HO50C 
CK73FB1H103K 
CK73FB1E103K 
CK73FB1H103K 


CK73FB1H223K 
CK73FB1H103K 
CK73FF1E104Z 
CK73FF1C105Z 
CK73FB1H222K 


CK73FB1H682K 
CK73FB1H222K 
CK73FF1E104Z 
CK73FF1C105Z 
CK73FB1H472K 


CK73FF1E104Z 
CK73FF1C1052Z 

CC73FSL1H821J 
CK73FF1C105Z 
CK73FB1H472K 


CK73FF1E104Z 
CK73FB1H222K 
CK73FF1E104Z 
CK73FF1C105Z 
CK73FB1H561K 


CK73FF1C105Z 
CK73FB1H222K 
CK73FF1E1042Z 
CK73FB1H102K 
CK73FFIE1042Z 


CK73FF1C105Z 
CC73FSL1H271J 
CK73FF1C 1052 
CK73FB1H102K 
CK73FF1E104Z 


CK73FF1C1052Z 
CC73FCH1HO50C 
CC73FCH1HOSOC 
CC73FCH1HO5S0C 
CK73FF1C1052Z 


CK73FF1E104Z 
CK73FB1H102K 
CK73FF1E104Z 
CK73FF1C105Z 
CC73FCH1H121J 


CK73FF1C1052Z 
CK73FB1H102K 
CK73FF1E104Z 
CK73FB1H102K 
CK73FF1E104Z 


CK73FF1C1052Z 
CC73FCH1H820J 
CK73FF1C1052Z 
CK73FB1H102K 
CK73FF1E104Z 


CK73FF1C1052Z 
CC73FCH1HO40C 
CC73FCH1HO40C 
CK73FF1C105Z 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


0.10UF 
5.0PF 
0.010UF 
0.010UF 
0.010UF 


0.022UF 
0.010UF 
0.10UF 
1.0UF 

2200PF 


6800PF 
2200PF 
0.10UF 
1.0UF 

4700PF 


0.10UF 
1.0UF 
820PF 
1.0UF 
4700PF 


0.10UF 
2200PF 
0.10UF 
1.0UF 
S60PF 


1.0UF 
2200PF 
0.10UF 
1000PF 
0.10UF 


1.QUF 
270PF 
1.0UF 
1000PF 
0.10UF 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 


1.0UF 
5.0PF 
5.0PF 
9.0PF 
1.0UF 


0.10UF 
1000PF 
0.10UF 
1.0UF 
120PF 


1.QUF 
1000PF 
0.10UF 
1000PF 
0.10UF 


1,0UF 
82PF 

1.0UF 
1000PF 
0.10UF 


1.0UF 
4.0PF 
4.0PF 
1,0UF 


Pe wf ene [aoe 


Aw Fo a ol IP) 
N i Coe NI N N CNN N N fom elspa) N a) N NAN ANN AN ANCNN ANN AA ANN 


Nem oN 


Desti- 
nation 


1O-G/US 
: PARTS LIST 


RF UNIT (X44-3210-00) 
ew: Desti- 
> Description aia 
CK73FF1E1042Z CHIP C 0.10UF C181 CC73FCH1HO50C CHIP C 5.0PF 
CC73FSL1H391J CHIP C 390PF C182 CK73FB1E103K CHIP C 0.010UF 
CK73FF1E104Z CHIP C 0.10UF C184 CC73FCH1HO50C CHIP C 5.0PF 
CK73FF1C105Z CHIP C 1.0UF ; C185 CC73FCH1H220J CHIP C 22PF 
CC73FCH1H680J CHIP C 68PF C186 CC73FCH1HO50C CHIP C 5.0PF 
CK73FF1C105Z CHIP C 1.0UF C187 CC73FCH1H1IRSC CHIP C 1.5PF 
CC73FSL1H151J CHIP C 150PF C188 CC73FCH1H220J CHIP C 22PF 
CK73FF1E1042Z CHIP C 0.10UF ; C189 CC73FCH1HORSC CHIP C 0.5PF 
CK73FF1C1052Z CHIP C 1.0UF : C190 CK73FB1E103K CHIP C 0.010UF 
CC73FCH1HOSOC CHIP C 5.0PF C191 CC73FSL1H681J CHIP C 680PF 
CC73FCH1HOS0C CHIP C 5.0PF C192,193 CK73FB1H102K CHIP C 1000PF 
CK73FF1C1052Z CHIP C 1.0UF C194 CC73FSL1H331J CHIP C 330PF 
CK73FF1E104Z CHIP C 0.10UF C195 CC73FSL1H471J CHIP C 470PF 
CC73FCH1H221J CHIP C 220PF C196 CK73FB1H102K CHIP C 1000PF 
CK73FF1E104Z CHIP C 0.10UF C197 CK73FB1E103K CHIP C 0.010UF 
CK73FF1C1052Z CHIP C 1.0UF C198 CC73FCH1HO20C CHIP C 2.0PF 
: CC73FCH1H330J CHIP C 33PF C199 CK73FB1E103K CHIP C 0.010UF 
CK73FF1C1052Z CHIP C 1.0UF €201-206 CK73FB1E103K CHIP C 0.010UF 
CK73FF1E104Z CHIP C 0.10UF C207 CC73FCH1H470J CHIP C 47PF 
CK73FB1H103K CHIP C 0.010UF C208 CK73FF1E104Z CHIP C 0.10UF 
35 CC73FCH1H121J CHIP C 120PF C209 CK73FB1H102K CHIP C 1000PF 
36 CK73FF1E104Z CHIP C 0.10UF €211,212 CK73FF1E104Z CHIP C 0.10UF 
C137 CC73FSL1H221J CHIP C 220PF C214 CK73FB1E103K CHIP C 0.010UF 
C138 CK73FB1E103K CHIP C 0.010UF C215 CK73FF1E104Z CHIP C 0.10UF 
C139 CK73FF1E104Z CHIP C 0.10UF C216 CEO4EW1C100M ELECTRO 1OUF 
(140,141 CK73FB1E103K CHIP C 0.010UF C217 CK73FF1E1042Z CHIP C 0.10UF 
C142 CK73FF1E1042Z CHIP C 0.10UF C218 CC73FCH1H470J CHIP C 47PF 
4 C143 CC73FCH1H390J CHIP C 39PF C219 CK73FF1E104Z CHIP C 0.10UF 
C144,145 CK73FB1E103K CHIP C 0.010UF C220 CEO4EW1HO10M ELECTRO 1.0UF 
C146,147 CK73FF1E104Z CHIP C 0.10UF C221-223 CK73FF1E104Z CHIP C 0.10UF 
CK73FB1E103K CHIP C 0.010UF C224 CK73FB1E103K CHIP C 0.010UF 
CK73FF1E104Z CHIP C 0.10UF C225 CK73FB1H102K CHIP C 1000PF 
CK73FF1C1052Z CHIP C 1.0UF C226-228 CK73FB1E103K CHIP C 0.010UF 
CK73FF1E104Z CHIP C 0.10UF C229 CC73FCH1HO50C CHIP C 5.0PF 
CC73FCH1H101J CHIP C 100PF C230 CK73FB1E103K CHIP C 0.010UF 
CC73FCH1H150J CHIP C 15PF C231 CC73FCH1H220J CHIP C 22PF 
CK73FB1E103K CHIP C 0.010UF C232 CK73FF1E104Z CHIP C 0.10UF 
CC73FSL1H221J CHIP C 220PF C233 CK73FB1H102K CHIP C 1000PF 
q ] CK73FB1H471K CHIP C 470PF C234 CK73FF1E104Z CHIP C 0.10UF 
CK73FB1H102K CHIP C 1000PF C236 CK73FB1E103K CHIP C 0.010UF 
CC73FCH1H470J CHIP C 47PF C237 CC73FCH1H220J CHIP C 22PF 
CC73FCH1H820J CHIP C 82PF C238 CK73FB1E103K CHIP C 0.010UF 
CK73FF1E104Z CHIP C 0.10UF C239 CK73FB1H471K CHIP C 470PF 
CK73FB1E103K CHIP C 0.010UF C240,241 CK73FB1E103K CHIP C 0.010UF 
CC73FSL1H471J CHIP C 470PF C242 CC73FSL1H471J CHIP C 470PF 
C165 CK73FB1E103K CHIP C 0.010UF C243,244 CK73FB1E103K CHIP C 0.010UF 
C166, 167 : CK73FF1E104Z CHIP C 0.10UF C245 CC73FSL1H471J CHIP C 470PF 
C168 CK73FB1E103K CHIP C 0.010UF C246 CC73FCH1HO10C CHIP C 1.0PF 
C169 CC73FCH1H680J CHIP C 68PF C247 CC73FSL1H471J CHIP C 470PF 
C170 CK73FF1E104Z CHIP C 0.10UF C248 CK73FB1E103K CHIP C 0.010UF 
C171 CC73FCH1H470J CHIP C 47PF C249 CC73FCH1HORSC CHIP C 0.5PF 
C172,173 CK73FB1E103K CHIP C 0.010UF C250 CC73FCH1HO10C CHIP C 1.0PF 
C174 CC73FSL1H471J CHIP C 470PF €251-253 CK73FB1E103K CHIP C 0.010UF 
C175 CC73FCH1H470J CHIP C 47PF C254 CK73FF1E104Z “=~ | CHIPC 0.10UF 
C176 CEO4EW1C470M ELECTRO 47UF (256,257 CK73FB1E103K CHIP C 0.010UF 
7 C177 CC73FCH1HO50C CHIP C 5.0PF C260 CK73FB1E103K CHIP C 0.010UF 
C178 CC73FCH1HE80J CHIP C 68PF C262,263 CK73FB1E103K CHIP C 0.010UF 
C179 CK73FF1E104Z CHIP C 0.10UF (265-273 CK73FB1E103K CHIP C 0.010UF 
E: C180 CC73FCH1HO20C CHIP C 2.0PF C274 CC73FCH1H180J CHIP C 18PF 
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he OF RSLS) 


RF UNIT (X44-3210-00) 


parts 


C275 CC73FCH1H150J 


C276 CC73FCH1H180J 
€277-279 CK73FB1E103K 
C280 CC73FCH1H101J 


C281 ,282 CC73FCH1H220J 


Description 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


C283 CC73FCH1H330J 
C285 CK73FB1E223K 

C286 CEO4EW1H010M 
C287 CEO4EW1C100M 
C288 CK73FB1H473K 


C289 CEO4EW1C100M 
C290 CK73FB1E103K 
C291 CEO4EW1HR47M 
C292 CK73FB1E103K 
C293 CC73FCH1H101J 


C294 CK73FF1E104Z 
C295-298 CK73FB1E103K 
€299,300 CK73FB1H103K 
C301 CK73FB1H102K 
C302 CK73FB1H103K 


C303 CK73FB1H102K 
C304 CK45FE2H222P 
C305 CK73FB1H103K 
C306,307 CK73FB1H102K 
C308 CK73FB1H103K 


C310 CK73FB1H103K 
C312 CEO4EW1C100M 
C313,314 CK73FB1H103K 

C315 CEO4EW1C100M 
C316-327 CK73FB1H102K 


C328-331 CK73FB1E103K 
C332 CK73FB1H102K 
C333 CK73FB1E103K 
C334 CC73FCH1H330J 
C335 CK73FB1E103K 


C338 CC73FSL1H221J 
C339,340 CC73FCH1H220J 
(341-346 CK73FB1E103K 

C347,348 CC73FCH1H100D 
C350 C92-0004-05 


C500 CK73FB1E103K 
C501 CEO4NW1C100M 
C502 CK73FB1E103K 

C503 CEO4NW1C100M 
C504 CK73FB1E103K 


C505 CEO4EW1C100M 
C506 CK73FB1E103K 
C507 CEO4NW1C100M 
C508 CK73FB1E103K 
CEO4NW1C100M 


CK73FB1E103K 
C511 CEO4EW1C100M 
(512,513 CK73FB1E103K 
C514 C92-0516-05 
CC73FSL1H271J 


CC73FSL1H561J 
C5 CK73FB1E103K 
CC73FSL1H271J 
CK73FB1E103K 


CHIP C 
CHIP C 

ELECTRO 
ELECTRO 
CHIP C 


ELECTRO 
CHIP C 

ELECTRO 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CERAMIC 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
ELECTRO 
CHIP C 

ELECTRO 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP-TAN 


CHIP C 
ELECTRO 
CHIP C 

ELECTRO 
CHIP C 


ELECTRO 
CHIP C 
ELECTRO 
CHIP C 
ELECTRO 


CHIP C 
ELECTRO 
CHIP C 

CHIP-TAN 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 


15PF 
18PF 
0.010UF 
100PF 
22PF 


33PF 
0.022UF 
1.0UF 
10UF 
0.047UF 


JOUF 
0.010UF 
0.47UF 

0.010UF 
100PF 


0.10UF 
0.010UF 
0.010UF 
1000PF 

0.010UF 


1000PF 
2200PF 
0.010UF 
1000PF 

0.010UF 


0.010UF 
1OUF 
0.010UF 
OUF 
1000PF 


0.010UF 
1000PF 
0.010UF 
33PF 
0.010UF 


220PF 
22PF 
0.010UF 
10PF 
1.0UF 


0.010UF 
10UF 
0.010UF 
1OUF 
0.010UF 


1OUF 
0.010UF 
10UF 

0.010UF 
1OUF 


0.010UF 
10UF 

0.010UF 
4 7UF 
270PF 


S60PF 
0.010UF 
270PF 

0.010UF 


Se 


PARTS LSIT 


Desti- 
nation 


C521 
C522 
C523 
C524 
C525 


(526-530 
C531 
C532 
C533 
C534 


(535 
C536 
C537 
C538 
C539 


C540 
C541 
C542 
(543-545 
C546 


C547 
(548-555 
C556 
C557 
C558 


C560 
C561 
C562-564 
C565 

(566,567 


C568 
C569 

(570,571 
C572 
C573 


(574-576 
C577 
C578 
C579 
C581 


C583 
C584 
C585 
C586 
C587 


C588 
C591 
C593 
C594 
C595 


C596 
C597 
(598-602 
C603 

C604 


C606 
C618 
C619 
C620-623 


com pool] mem [em | 
p nation 


CEO4EW1C100M ELECTRO 10UF 16WV 
CK73FB1E103K CHIP C Q.010UF K 


CC73FCH1H121J CHIP C Waves al] 
CC73FSL1H181J CHIP C 180PF = Jd 
CC73FCH1H121J CHIP C 120PF JJ 


CK73FB1E103K CHIP C O.010UF K 
CC73FCH1HS60J CHIP C 5S6PF J 
CC73FSL1H391J CHIP C 390PF 9 J 
CC73FCH1H390J CHIP C 39PF Ja 
CC73FCH1H680J CHIP C 68PF J 


CC73FCH1H390J CHIP C 39PF 


CC73FCH1H101J CHIP C 100PF 
CC73FCH1H680J CHIP C 68PF 
CC73FCH1H390J5 CHIP C 39PF 


oe 22 


CC73FCH1HO70D CHIP C 7.0PF 


CC73FCH1H680J CHIP C 68PF J 
CC73FCH1H220J CHIP C 22PF J 
CC73FCH1H330J CHIP C 33PF J 
CK73FB1E103K CHIP C O.010UF K 
CC73FCH1H121J CHIP C WUE 8 


CEO4EW1C470M ELECTRO 47UF 16WV 
CK73FB1E103K CHIP C O.010UF K 
CK73FB1H102K CHIP C \OO0PF K 
CC73FCH1H330J CHIP C 33PF J 
CC73FCH1HORSC CHIP C 0.5PF C 


CC73FCH1HORSC CHIP C 0.5PF C 
CC73FCH1H330J CHIP C 33PF J 
CK73FB1E103K CHIP C 0.010UF K 
C92-0516-05 CHIP-TAN —4.7UF 16WV 
CC73FCH1H470J CHIP C 47PF J 


CC73FCH1H101J CHIP C 100PF 


CEO4EW1C100M ELECTRO 10UF BWV 
CK73FB1E103K CHIP C O.010UF K 
CC73FCH1H100D CHIP C 1OPF D 

C 


CC73FCH1HOSOC CHIP C 5.0PF 


CK73FB1E103K CHIP C 0.010UF 


CK73FB1H331K CHIP C 330PF 
CC73FCH1H620J 
CK73FB1H331K CHIP C 330PF 


K 
K 
CHIP C 62PF J 
K 
J 


CC73FCH1H820J CHIP C 82PF 


CK73FB1H103K CHIP C 0.010UF 


CEO4EW1C100M ELECTRO 10UF BWV 
CK73FB1H103K CHIP C 0.010UF K 
CK73FB1H682K CHIP C 6800PF K 

K 


CK73FB1H123K CHIP C 0.012UF 


CK73FB1H682K CHIP C 6800PF 


CK73FB1H103K CHIP C 0.010UF 
CK73FB1H102K 
CC73FSL1H221J CHIP C 220PF 


K 
K 
CHIP C 1000PF K 
J 
K 


CK73FB1H103K CHIP C 0.010UF 


CC73FCH1HORSC CHIP C 0.5PF C 
CC73FCH1H270J CHIP C 27PF J 
CK73FB1H103K CHIP C O.010UF K 
CK73FB1H102K CHIP C 1000PF_ K 
CK73FB1H103K CHIP C O.010UF K 


CC73FCH1H270J 
CEO4EW1C101M 
C92-0001-05 

CK73FB1H102K 


CHIP C 27PF 
ELECTRO 1OOUF = 16\WV 
CHIP-TAN 0.10UF = 35WV 
CHIP C 1000PF 


1S-3/US | 
PARTS LIST 


RF UNIT (X44-3210-00) 


Desti- 
nation 


Pee fee] pam [ tem 
P nation 


New 


Description 


C624 CK73FB1E103K CHIP C O.010UF K C690 CC73FCH1H470J CHIP C 47PF J 
(625-628 CK73FB1H102K CHIP C 1000PF_ K C691 CC73FCH1H270J CHIP C 27PF J 
C629 CEO4EW1C101M ELECTRO 1O0UF  16WV (692-696 CK73FB1E103K CHIP C O.010UF K 
C630,631 CK73FB1E103K CHIP C O.010UF K C697 CEO4EW1C100M ELECTRO 10UF 16WV 
C630,631 CK73FB1E103K CHIP C 0.010UF C698 CK73FB1H102K CHIP C 1O00PF kK 


C632 CEO4EW1C101M ELECTRO 100UF C699 CK73FB1E103K CHIP C O.010UF K 
C633 CC73FCHIH101J CHIP C \00PF J C700 CK73FB1H102K CHIP C 1OO00PF kK 
C634 CC73FCH1H180J CHIP C 18PF J C701 CC73FCH1H330J CHIP C 33PF J 
C635 CK73FB1H102K CHIP C 1000PF_ kK C702 CC73FCH1H1000 CHIP C 10PF 0 
C636 CC73FCH1H330J CHIP C 33PF J C703 CC73FCH1H680J CHIP C 68PF J 


C637 CC73FCH1HO80D 
C638 CC73FCH1H120J 
C639 CC73FCH1H560J 
C640 CK73FB1H183K 

C641 CC73FCH1H120J 


CHIP C 8.0PF 
CHIP C 12PF 


D C704,705 CK73FB1H103K CHIP C O.010UF K 
J 
CHIP C S6PF J 
K 
J 


C706 CEO4EW1C470M ELECTRO 47UF 16WV 
C707 CK73FB1H103K CHIP C 0.010UF K 

C708 CEO4EW1C101M ELECTRO 1OOUF  16WV 
C710 CK73FB1H102K CHIP C 1000PF 


CHIP C 0.018UF 
CHIP C 


12PF 


C642 CK73FB1H102K CHIP C 1000PF K C711 CQ92M1H333K MYLAR 0.033UF 

C643 CC73FCH1H330J CHIP C 33PF J C712 C91-1083-05 FILM O.47UF  63WV 
C644 CC73FCH1H120J CHIP C 12PF J C713 CK73FB1H103K CHIP C O.010UF K 
C645 CC73FCH1H150J CHIP C 15PF J C714 C92-0516-05 CHIP-TAN = 4.7UF 16WV 
C646 CC73FCH1H390J CHIP C 39PF J C715,716 CK73FB1H102K CHIP C 1000PF_ K 


C647 CC73FCH1H100D CHIP C 10PF D C717 CEO4EW1C101M ELECTRO 1O0UF 

C648 CK73FB1H102K CHIP C 1000PF_ K C719 CC73FCH1HO20C CHIP C 2.0PF C 
C649 CC73FCH1H160J CHIP C 16PF J C721-726 CC73FCH1H270J CHIP C 27PF J 
C650 CC73FCH1H240J CHIP C 24PF J C727,728 CC73FCH1H1000 CHIP C 10PF D 
C651 CC73FCH1H150J CHIP C 15PF J 729 CC73FCH1HO20C CHIP C 2.0PF G 


C652 CC73FCH1H390J CHIP C 39PF J C730-732 CK73FB1H102K CHIP C \O00PF K 
C653 CK73FB1H183K CHIP C O.018UF K C744 CK73FB1H102K CHIP C 1O00PF = K 
C654 CC73FCH1HO40C CHIP C 4.0PF C C750-757 CC73FCH1H101J CHIP C 100PF J 
C655 CK73FB1H102K CHIP C 1000PF_ kK C758-761 CK73FB1H102K CHIP C 1000PF kK 
C656 CC73FCH1H150J CHIP C 15PF J C762 CC73FCH1H101J CHIP C 1O0PF J 
C657 CC73FCH1H200J CHIP C 20PF J C770 CEOQ4EW1C470M ELECTRO 47UF 

C658 CC73FCH1H160J CHIP C 16PF J C771 CK73FB1H103K CHIP C O.010UF K 
C659,660 CK73FB1H102K CHIP C 1000PF K C780 CEO4EW1E470M ELECTRO 47UF 25WV 
C661 CC73FCH1H100D CHIP C 10PF D C781,782 CK73FF1E104Z CHIP C OCU Ze 

C 


C662 _ CC73FCH1HO30C CHIP C 


3.0PF C783 CEO4EW1C470M 


ELECTRO 47UF 16WV 


C663 CC73FCH1HO20C 
C664 CC73FCH1HO40C 
C665,666 CK73FB1H102K 

C667 CK73FB1E103K 
C668 CK73FB1H102K 


CHIP C 2.0PF 
CHIR; Cee 4 OPE 
CHIP C 1000PF 
CHIP C 0.010UF 
CHIP C 1000PF 


C784 CEO4EW1E470M ELECTRO 47UF 
C785,786 CK73FF1E104Z CHIP C O10UF Z 
C787 CEO4EW1C470M ELECTRO 47UF 16WV 
C800 CC73FCH1H390J CHIP C 39PF J 
C801 CC73FCH1H151J CHIP C 150PF J 


RARARDD 


C669 CK73FB1E103K CHIP C O.010UF K C802 CC73FCH1H390J CHIP C 39PF ) 
C670 CK73FB1H102K CHIP C 1O00PF K C803 CC73FCH1HOSOC CHIP C 5.0PF C 
C671 CC73FCH1H240J CHIP C 24PF J C804 CK73FB1H103K CHIP C O.O1OUF K 
C672 CK73FB1H102K CHIP C 1000PF «kK C805 CC73FCH1HO20C CHIP C 2.0PF C 
C673 CC73FCH1HO10C CHIP C 1.0PF g C806,807 CK73FB1H103K CHIP C O.O1OUF K 


C674 CC73FCH1H240J 
C675 - CK73FB1E103K 
C676 C92-0004-05 
C677 CEO4EW1C221M 
C678 CK73FB1E103K 


CHIP C 24PF 
CHIP C 0.010UF K 

CHIP-TAN —1.0UF 16WV 
ELECTRO 220UF  16WV 
CHIP C 0.010UF 


C808 C92-0004-05 CHIP-TAN —1.QUF 
(907-912 CK73FB1H102K CHIP C 1000PF K 
(914-926 CK73FB1H102K CHIP C JOOOPF = K 
TC506,507 C05-0377-05 TRIMMER CAPACITOR —-10PF 
TC508,509 C05-0376-05 TRIMMER CAPACITOR — 6PF 


C679 CQ92M1H822K MYLAR 8200PF TC800 C05-0344-05 TRIMMER CAPACITOR 


C680 C91-1083-05 FILM 0.47UF  63WV 
C681 CK73FB1H102K CHIP C 1000PF K CN2 £04-0154-05 RF COAXIAL CABLE SOCKET 
C682,683 CK73FB1E103K CHIP C 0.010UF K CN4 £04-0154-05 RF COAXIAL CABLE SOCKET 


C684 CK73FB1H103K CHIP C 0.010UF CN5,6 £04-0191-05 RF COAXIAL CABLE SOCKET 


CN? £40-3238-05 PIN CONNECTOR (3P) 


(685.686 CK73FB1E103K CHIP C 0.010UF K CN10 £04-0154-05 RF COAXIAL CABLE SOCKET 
C687 CC73FCH1HO20C CHIP C 2.0PF C 

C688 CC73FCH1HIRSC CHIP C 1.5PF C CN13 £40-5741-05 PIN CONNECTOR (8P) 

C689 CC73FCH1HO30C CHIP C 3.0PF C CN14 £40-5740-05 PIN CONNECTOR (20P) 
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lbO-O/UO 


RF UNIT (X44-3210-00) 
Parts No. 


CN15-17 £04-0154-05 
CN500 £40-5740-05 
CN501 £40-3237-05 
CN502-505 £04-0154-05 
CN5S06 £40-3238-05 


CN508 £40-5606-05 
CN509 £40-5607-05 
CN510 £23-0996-05 
CN800 £40-4463-05 
CN801 £40-4464-05 


CNS901 £40-3300-05 
£40-5743-05 
E06-0752-05 
E13-0166-05 
E11-0462-05 


CN903-907 


£37-0546-05 
£37-0517-05 


F11-1141-04 
F11-1140-04 


J30-0545-05 
J30-0563-05 


L72-0343-05 
(39-1254-05 
(19-0324-05 
L40-1021-14 
L40-2701-14 


L40-4791-14 
L40-2701-14 
L40-1015-48 
L19-0324-05 
L40-1005-48 


L40-4705-48 
L40-1501-14 
L40-1021-14 
L40-5691-14 
L40-1292-14 


L40-8291-14 
L40-1292-14 
40-5691-14 
L40-1292-14 
L40-1092-14 


L40-3391-14 
(40-1092-14 
34-4262-05 
L40-3382-14 
L40-2792-14 


L40-3382-14 
L40-2282-14 
140-2292-14 
L40-2282-14 
L34-4289-05 


L40-2282-14 
(40-1292-14 
L40-2282-14 
L34-4392-05 
L40-2282-14 


L40-1292-14 


PARTS LSIT 


Aare Desti- 
Description aaaan 
RF COAXIAL CABLE SOCKET 

PIN CONNECTOR (20P) 

PIN CONNECTOR (2P) 

RF COAXIAL CABLE SOCKET (2P) 
PIN CONNECTOR (3P) 


PIN CONNECTOR (3P) 
PIN CONNECTOR (4P) 
TERMINAL (TEST) 
PIN CONNECTOR 
PIN CONNECTOR 


PIN CONNECTOR (3P) 

FLAT CABLE CONNECTOR (6P) 
DIN SOCKET 

PIN JACK 

PHONE JACK 


LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH MINIPIN PLUG 


SHIELDING COVER 
SHIELDING CASE 


SPACER (TO XF1) 
SPACER (TO XF3, X800) 


CERAMIC FILTER (8.4MHZ) 
COIL 

TROIDAL COIL 

SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR (100UH) 
TROIDAL COIL 
SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 

SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 


L493 
L50 
L51 
L52 
L53 


L54 
L55 
L56 
L57 
L58 


L59 
L60 
L61 
L62 
L63 


L65 
L67 
L68 
L69 


L71 
172 
L73 
174 


L76 
77 
L78 
L79 


182 
183,84 
L86 
L87 


L893 
L90 
L91 


L94 
L95 
L98 
L99 


L100 
L101 
L102 
L107 
L108 


(110,111 
L112,113 
L301 

304-310 
314-318 


L500-505 
506,507 
L508 

L509,510 


[oe sf] hom 


L40-2282-14 
34-4264-05 
L40-1021-14 
134-4265-05 
L19-0324-05 


L40-4785-48 
L19-0324-05 
L40-4705-48 
140-2785-48 
140-2285-48 


L19-0324-05 
L39-1255-05 
L40-1285-48 
L39-1255-05 
L40-1015-48 


L39-1255-05 
34-4222-05 
L34-4394-05 
L40-1015-48 
L40-2285-48 


L34-4393-05 
140-3395-48 
L34-4394-05 
140-2295-48 
(40-2285-48 


L34-4209-05 
L40-3395-48 
134-0943-05 
140-4785-48 
L40-3395-48 


L34-0535-05 
L34-0536-05 
L40-1015-48 
L40-2285-48 
(40-4705-48 


L19-0324-05 
L34-4395-05 
L39-1255-05 
L34-4395-05 
L34-4211-05 


L40-1015-48 
L34-4395-05 
L34-4207-05 
L34-0943-05 
34-0781-05 


L34-0536-05 
L40-4705-48 
L40-3395-48 
L40-1015-48 
L40-1005-48 


(40-1805-48 
L40-1081-42 
L40-1001-42 
L40-1001-42 
L40-1001-42 


L40-1005-48 
L40-6805-48 
L40-1005-48 
L40-2705-48 


Description 


SMALL FIXED INDUCTOR 
COIL 

SMALL FIXED INDUCTOR 
COIL 

TROIDAL COIL 


SMALL FIXED INDUCTOR (470NH) 
TROIDAL COIL 

SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR (270NH) 
SMALL FIXED INDUCTOR (220NH) 


TROIDAL COIL 
COIL 

SMALL FIXED INDUCTOR (120NH) 
COIL 

SMALL FIXED INDUCTOR (100NH) 


COIL 
COIL 
COIL 
SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (220NH) 


COIL 
SMALL FIXED INDUCTOR (3.3UH)} 
COIL 

SMALL FIXED INDUCTOR (2.2UH} 
SMALL FIXED INDUCTOR (220NH) 


COIL 
SMALL FIXED INDUCTOR (3.3UH) 
COIL 

SMALL FIXED INDUCTOR (470NH) 
SMALL FIXED INDUCTOR (3.3UH) 


COIL 
COIL 
SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (220NH) 
SMALL FIXED INDUCTOR (47UH) 


TROIDAL COIL 
COIL 
COIL 
COIL 
COIL 


SMALL FIXED INDUCTOR (100UH) 
COIL 
COIL 
COIL 
COIL 


COIL 
SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR (3.3UH) 
SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (18UH) 
SMALL FIXED INDUCTOR (0.1UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (68UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (27UH) 


Desti- 
nation 


Lo-6/US 
) PARTS LIST 


RF UNIT (X44-3210-00) 


ee Desti- 
Parts No. Description 


RK73FB2A222J 
RK73FB2A 103 
RK73FB2A330J 
RK73FB2A102J 
RK73FB2A330J5 


New ‘ ws Desti- 


511 * | 40-1805-48 SMALL FIXED INDUCTOR (18UH) 
(512,513 (40-2705-48 SMALL FIXED INDUCTOR (27UH) 
514 L40-2205-48 SMALL FIXED INDUCTOR (22UH) 
L515 * | L40-1805-48 SMALL FIXED INDUCTOR (18UH) 
L516 (40-5695-48 SMALL FIXED INDUCTOR (5.6UH) 


L517 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 
L518 (34-4222-05 COIL 

(519 * 1 134-4421-05 COIL 

L520 (34-4222-05 COIL 

521,522 (40-2285-48 SMALL FIXED INDUCTOR (220NH) 


RK73FB2A101J 
RK73FB2A222J 
RK73FB2A561J 
RK73FB2A181J 
RK73FB2A680J 


L523 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 
524 (40-1095-48 SMALL FIXED INDUCTOR (1UH) 

L525,526 L40-2205-48 SMALL FIXED INDUCTOR (22UH) 
(528 * | 134-4396-05 COIL 
L529,530 L34-4222-05 COIL 


RK73FB2A103J 
RK73FB2A223J 
RK73FB2A121J 
RK73FB2A680J 
RK73FB2A560J 


(531-534 L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
L535 (33-0664-05 CHOKE COIL 

L536 (34-2354-05 COIL 

L537 (40-4795-48 SMALL FIXED INDUCTOR (4.7UH) 
L538 L33-0664-05 CHOKE COIL 


RK73FB2A680J 
RK73FB2A220J 
RK73FB2A121J 
RK73FB2A220J 
RK73FB2A121J 


(539 34-2354-05 COIL 
L540 (40-4795-48 SMALL FIXED INDUCTOR (4.7UH) 


RK73FB2A220J 
RK73FB2A121J 


(541 L33-0664-05 CHOKE COIL RK73FB2A220J 
542 L34-2354-05 COIL RK73FB2A121J 
L543 40-4795-48 SMALL FIXED INDUCTOR (4.7UH) RK73FB2A220J 


L544 (33-0664-05 CHOKE COIL RK73FB2A121J 


L545 (34-2354-05 COIL RK73FB2A220J 
, L546 L40-4795-48 SMALL FIXED INDUCTOR (4.7UH) RK73FB2A121J 
L547 140-3385-48 SMALL FIXED INDUCTOR (330NH) RK73FB2A220J 
L548 (40-1295-48 SMALL FIXED INDUCTOR (1.2UH) RK73FB2A121J 


L549 L40-3385-48 SMALL FIXED INDUCTOR (330NH) 
L550 L40-2285-48 SMALL FIXED INDUCTOR (220NH) 
L551 (40-1015-48 SMALL FIXED INDUCTOR (100NH) 
L552 * | 140-2795-48 SMALL FIXED INDUCTOR (2.7UH) 
L553 (40-1595-48 SMALL FIXED INDUCTOR (1.5UH) 


RK73FB2A220J 
RK73FB2A121J 
RK73FB2A220J 
RK73FB2A121J 
RK73FB2A220J 


554 L40-2295-48 SMALL FIXED INDUCTOR (2.2UH) 
L555 (40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
L556 40-2285-48 SMALL FIXED INDUCTOR (220NH) 
557-559 (40-1015-48 SMALL FIXED INDUCTOR (100UH) 
580,581 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 


RK73FB2A121J 
RK73FB2A151J 
RK73FB2A2235 
RK73FB2A104J 
RK73FB2A393J 


L601 L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
L603 (40-2785-48 SMALL FIXED INDUCTOR (270NH) 
L604 L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
X800 L77-1521-15 CRYSTAL RESONATOR (20MHZ) 
XF1 L71-0401-05 CRYSTAL FILTER (73.05MHZ) 


RK73FB2A330J 
RK73FB2A473J 
RK73FB2A151J 
RK73FB2A331J 
RK73FB2A221J 


XF2 L71-0235-05 CRYSTAL FILTER 
XF3 = L71-0266-05 CRYSTAL FILTER (8830KHZ) 


RK73FB2A101J5 
RK73FB2A473J 
RK73FB2A151J 
RK73FB2A152J 
RK73FB2A680J 


N38-2640-46 


PAN HEAD MACHINE SCREW 


R90-0721-05 MULTI-COMP 4.7K X 16 


RI RD14BB2E470J RD 47 J 1/4W RK73FB2A220J 


RD14BB2E151J RD 150 J 1/4W RK73FB2A100J 
RK73FB2A101J CHIP R 100 J 1/10W RK73FB2A151J 
RD14BB2E101J RD 100 J 1/4W RK73FB2A471J 


RK73FB2A102J 


RD14BB2E820J 
RK73FB2A221J 
RK73FB2A181J 
RK73FB2A331J 
RK73FB2A470J 


RD 


82 J 1/4W 
CHIP R 220 J = 1/10W 
CHIP R 180 J > 1/10W 
d 
J 


RK73FB2A471J 
RK73FB2A562J 
RK73FB2A220J 
RK73FB2A150J 


CHIP R 330 1/10W 
CHIP R 47 1/10W 


65 


bO-O/U0O 


RF UNIT (X44-3210-00) 


RK73FB2A471J 
RK73FB2A680J 
R119,120 RK73FB2A331J 
R121 RK73FB2A102J 
RK73FB2A100J 


RK73FB2A471J 
R125,126 RK73FB2A 100J 
R127 RK73FB2A180J 
R128 RK73FB2A331J 
RK73FB2A331J 


R131 


R134 RK73FB2A122J 


R156 


R167 


RK73FB2A153J 


RK73FB2A470J 


R186 RK73FB2A562J 
RK73FB2A470J 


RK73FB2A152J 
RK73FB2A103J 
RK73FB2A151J 
RK73FB2A102J 


CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


RK73FB2A101J CHIP R 
R132 RK73FB2A223J CHIP R 
R133 RK73FB2A333J CHIP R 


CHIP R 


R139 RK73FB2A104J CHIP R 


R140 RK73FB2A473J CHIP R 
R142 RK73FB2A473J CHIP R 
R143 RK73FB2A471J CHIP R 
R144 RK73FB2A221J CHIP R 
R145 RK73FB2A330J CHIP R 


R146 RK73FB2A471J CHIP R 
R147 RK73FB2A562J CHIP R 
R148 RK73FB2A223J CHIP R 
R150 RK73FB2A181J CHIP R 
R154 RK73FB2A471J CHIP R 


RK73FB2A330J CHIP R 
R157 RK73FB2A182J CHIP R 
R158 RK73FB2A330J CHIP R 
R159 RK73FB2A101J CHIP R 
R160,161 RK73FB2A222J CHIP R 


R162 RK73FB2A101J CHIP R 
R163 RK73FB2A332J CHIP R 
R164 RK73FB2A152J CHIP R 
R165 RK73FB2A473J CHIP R 
R166 RK73FB2A222J CHIP R 


RK73FB2A101J CHIP R 
R168 RK73FB2A393J CHIP R 
R169 RK73FB2A102J CHIP R 
R170 RK73FB2A223J CHIP R 
R171,172 RK73FB2A101J CHIP R 


R173 RK73FB2A393J CHIP R 
R174 RK73FB2A223J CHIP R 
R175 RK73FB2A102J CHIP R 
R176 RK73FB2A103J CHIP R 


CHIP R 


R RK73FB2A563J CHIP R 
R179 RK73FB2A103J CHIP R 
R180 RK73FB2A104J CHIP R 
R181 RK73FB2A222J CHIP R 
Ri RK73FB2A103J CHIP R 


CHIP R 


R184 RK73FB2A121J CHIP R 
R185 RK73FB2A103J CHIP R 


CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 68 

*| CHIP R 330 
CHIP R 1.0K 


10 


10 
18 
330 


100 
22K 
33K 
1.2K 
100K 


47K 
47K 
470 
220 
33 


470 
5.6K 
22K 
180 
470 


33 
1.8K 
33 
100 
2.2K 


100 
3.3K 
1.5K 
47K 
2.2K 


100 
39K 
1.0K 
22K 
100 


39K 
22K 
1.0K 
10K 


56K 
10K 
100K 
2.2K 


120 
10K 
5.6K 


1.5K 
10K 
150 


ec. "Ce iC. '€] eS oS (G4. Cc. cy {ES eS HE) 


RL SG ai ( TR Ry 


Cu Cae Co Ee on 


(a 


ae & Cc 


New 


Description 
a7 0te) 


1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/OW 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


PARTS LSIT 


R195,196 
R197 
R198 
R199,200 
R201 


R202,203 
R204 

R205,206 
R207,208 
R209 


R210 
R211 
R212,213 
R214 
R215 


R216 
R217 
R218 
R219 
R220 


R221 
R222 
R223 
R224 
R225 


R226 
R229 
R230 
R231,232 
R233 


R234 
R235 
R236,237 
R238 
R239 


R240 
R241,242 
R243 
R244 
R245 


R246 
R248 
R249 
R250 
R251 


R252 
R253 
R256 
R257 
R258 


R259 
R260 
R261 
R262 
R263 


R264 
R265 
R266 
R267 


ae Desti- 
33 J 


CHIP R 1/10W 
CHIP R 27K J  1/10W 


RK73FB2A330J 
RK73FB2A273J 


RK73FB2A103J CHIP R WOK J = 1/10W 
RK73FB2A221J CHIP R 220 J 1/10W 
RK73FB2A473J CHIP R 47K J  1/10W 


RK73FB2A680J 
RK73FB2A101J 
RK73FB2A471J 
RK73FB2A330J 
RK73FB2A471J 


68 


RK73FB2A102J 
RK73FB2A472J 
RK73FB2A330J 
RK73FB2A103J 
RK73FB2A823J 


RK73FB2A681J 
RK73FB2A151J 
RK73FB2A332J 
RK73FB2A 103J 
RK73FB2A101J 


RK73FB2A102J 
RK73FB2A103J 
RK73FB2A392J 
RK73FB2A332J 
RK73FB2A223J 


RK73FB2A562J 
RK73FB2A103J 
RK73FB2A152J 
RK73FB2A221J 
RK73FB2A152J 


RK73FB2A101J 
RK73FB2A152J 
RK73FB2A101J 
RK73FB2A152J 
RK73FB2A101J 


RK73FB2A152J 
RK73FB2A331J 
RK73FB2A152J 
RK73FB2A101J 
RK73FB2A152J 


RK73FB2A221J 
RK73FB2A822J 
RK73FB2A222J 
RK73FB2A 103J 
RK73FB2A153J 


RK73FB2A102J 
RK73FB2A472J 
RK73FB2A472J 
RK73FB2A101J 
RK73FB2A331J 


RK73FB2A104J 
RK73FB2A102J 
RK73FB2A331J 
RK73FB2A102J 
RK73FB2A332J 


RK73FB2A222J 
RK73FB2A272J 
RK73FB2A332J 
RK73FB2A822J 


1LS-6/U5S 
PARTS LIST 


RF UNIT (X44-3210-00) 


parts nation 


R517-519 RK73FB2A470J CHIP R 47 J 1/10W 


a 
nation 


R268 aces CHIP R 27K 1/10W 


R269 RK73FB2A103J CHIP R 10K ‘ 1/10W R520 RK73FB2A101J CHIP R 100 J 1/10W 
R271 RK73FB2A224J CHIP R 220K J 1/10W R521 RK73FB2A223J CHIP R 22K J 1/10W 
R272 RK73FB2A104J CHIP R 100K J = 1/10W R522 RK73FB2A331J CHIP R 330 J 1/10W 
R276 RK73FB2A474J CHIP R J R523 RK73FB2A470J CHIP R J 


R277 RK73FB2A 103J CHIP R J R524,525 RK73FB2A102J CHIP R J 
R278 RK73FB2A224J CHIP R 220K J 1/10W R526 RK73FB2A331J CHIP R 330 J 1/10W 
R279 RK73FB2A473J CHIP R 47K J 1/10W R527 RK73FB2A680J CHIP R 68 J 1/10W 
R280 RK73FB2A223J CHIP R 22K J 1/10W R528 RK73FB2A391J CHIP R 390 J T/10W 
R281 RK73FB2A222J CHIP R J R529 RK73FB2A680J CHIP R J 


R284 RK73FB2A224J CHIP R J R530 RK73FB2A103J CHIP R J 
R285 RK73FB2A103J CHIP R WOK 6S) 1/10W R531 RK73FB2A222J CHIP R 22K ds V/10W 
R286 RK73FB2A101J CHIP R 100 J 1/10W R532 RK73FB2A151J CHIP R 150 J 1/10W 
R287 RK73FB2A103J CHIP R WOK J 1/10W R533 RK73FB2A680J CHIP R 68 J 1/10W 
R288 RK73FB2A472J CHIP R J R534 RK73FB2A101J CHIP R 
R289 RK73FB2A103J CHIP R J R535 RK73FB2A471J CHIP R 

;: R290,291 RK73FB2A472J CHIP R 47K J  1/10W R536 RK73FB2A470J CHIP R 47 J 1/10W 
R292,293 RK73FB2A681J CHIP R 680 J 1/10W R537 RK73FB2A220J5 CHIP R 22 J 1/10W 
R294-297 RK73FB2A224J5 CHIP R 220K =J = 1/10W R545 RK73FB2A103J CHIP R WOK J = 1/10W 
R298 RK73FB2A472J CHIP R a R546 RK73FB2A821J CHIP R 


R320 RK73FB2A472J CHIP R 
R322,323 RK73FB2A223J CHIP R 22K J 1/10W 
R324 RK73FB2A101J CHIP R 100 J 1/10W 
R325 RK73FB2A102J CHIP R TOKE ei 1/1 0W 
R329 RK73FB2A224J CHIP R 


R547 RK73FB2A331J CHIP R 
R548,549 RK73FB2A470J CHIP R 47 

R550 RK73FB2A181J CHIP R 180 
R551 RK73FB2A221J CHIP R 220 
R552 RK73FB2A101J CHIP R 


(a SS ee 
S 
oO 
= 


R330 RK73FB2A104J CHIP R 
R331 RK73FB2A684J CHIP R 680K J 1/10W 
R332 RK73FB2A103J CHIP R WK J = 1/10W 
R333 RK73FB2A680J CHIP R 68 J 1/10W 
R334 RK73FB2A391J CHIP R 


R553 RK73FB2A333J CHIP R 
R554 RK73FB2A682J CHIP R 6.8K J  1/10W 
R555,556 RK73FB2A101J CHIP R 100 J 1/10W 
R557 RK73FB2A221J CHIP R 220 J 1/10W 
R558 RK73FB2A101J CHIP R 


R335 RK73FB2A272J CHIP R 
R336,337 RK73FB2A104J CHIP R 100K =J = 1/10W 
R338 RK73FB2A154J CHIP R 1S0K J = 1/10W 
R339 RK73FB2A224J CHIP R 220K J 1/10W 
R340 RK73FB2A101J CHIP R 


R559,560 RK73FB2A473J CHIP R 
R561,562 RK73FB2A101J CHIP R 100 J 1/10W 
R563 RK73FB2A102J CHIP R 10K J 1/10W 
R564 RK73FB2A681J CHIP R 680 J 1/10W 
R565 RK73FB2A101J CHIP R 


R351-362 RK73FB2A103J CHIP R 
R363 R92-0670-05 CHIP R 0 OHM 
R380 RK73FB2A682J CHIP R 68K J 1/10W 


R566 RK73FB2A471J CHIP R 
R567 RK73FB2A221J CHIP R 220 J 1/10W 
R570,571 RK73FB2A222J CHIP R 22K 5 = 1/0W 


R381 RK73FB2A183J CHIP R 18K J 1/10W R572 RK73FB2A2/25 CHIP R 27K J  1/10W 
R382 RK73FB2A181J CHIP R R580-583 RK73FB2A223J CHIP R 
R383-385 R92-0670-05 CHIP R R584 RK73FB2A101J CHIP R 
R386 RK73FB2A330J CHIP R 33 J 1/10W R586 RK73FB2A682J CHIP R 68K J  1/10W 
R500 RK73FB2A103J CHIP R 10K J 1/10W R587 RK73FB2A473J CHIP R 47K J /10W 
R501 RK73FB2A470J CHIP R 47 J 1/10W R588,589 RK73FB2A101J CHIP R 100 J 1/10W 
R502 RK73FB2A331J CHIP R J R591 RK73FB2A682J CHIP R 


R503 RK73FB2A472J CHIP R J R592 RK73FB2A473J CHIP R J 
R504 . RK73FB2A681J CHIP R 680 J 1/10W R593,594 RK73FB2A101J + | CHIP R 100 J 1/10W 
R505 RK73FB2A561 J CHIP R 560 J 1/10W R596 RK73FB2A682J CHIP R 6.8K J /10W 
R506 RK73FB2A333J CHIP R 33K J 1/10W R597 RK73FB2A473J CHIP R 47K J 1/10W 
R507 RK73FB2A101J CHIP R J R598,599 RK73FB2A101J CHIP R J 


R508 RK73FB2A2725 CHIP R J R601 RK73FB2A682J CHIP R J 

R509 RK73FB2A681J CHIP R 680 J 1/10W R602 RK73FB2A473J CHIP R 47K J 1/10W 

R510 RK73FB2A470J5 CHIP R 47 J 1/10W R603 RK73FB2A101J CHIP R 100 J 1/10W 

R511 RK73FB2A122J CHIP R 1.2K 0 J 1/10W R604 RK73FB2A470J CHIP R 47 J 1/10W 
. | R512 RK73FB2A472J CHIP R J R605 RK73FB2A392J CHIP R J 


R513 
R514 
R515 
R516 


RK73FB2A103J 
RK73FB2A220J5 
RK73FB2A331J 
RK73FB2A560J 


CHIP R 
CHIP R 22 

CHIP R 330 
CHIP R 


R606 
R608 
R609,610 
R611 


RK73FB2A103J 
RK73FB2A471J 
RK73FB2A103J 
RK73FB2A102J 


CHIP R 
CHIP R 470 
CHIP R 10K 
CHIP R 


1/10W 
1/10W 


— << cc. 
ce <— G € 
= 
= 
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bO-O/1U0 
PARTS LSIT 


RF UNIT (X44-3210-00) 


sat Desti- 


New soe Desti- 
et Ho [Atos 


RK73FB2A821J CHIP R 820 1/10W VR3 R12-6427-05 TRIMMING POT. 47K 
RK73FB2A271J CHIP R 270 ; 1/10W VR901-904 * | R31-0605-05 VARIABLE RESISTOR 100K 
RK73FB2A101J CHIP R 100 J 1/10W VR905,906 R31-0606-05 VARIABLE RESISTOR 10K 
RK73FB2A220J CHIP R 22 J 1/10W 

RK73FB2A470J CHIP R J $51-1428-05 RELAY 


K4 $51-1420-05 RELAY 


RK73FB2A392J CHIP R J $31-2420-05 SLIDE SWITCH 
RK73FB2A 103 CHIP R 10K = J 1/10W 
RK73FB2A220J CHIP R 22 J 1/10W LFBO1 DIODE 

R620 RK73FB2A471J CHIP R 470 J 1/10W 04-7 RLS245 DIODE 
RK73FB2A183J CHIP R J D8 18V128 DIODE 


D10 LFBO1 
1SV128 


DIODE 
DIODE 


RK73FB2A122J CHIP R 


J 
R623 RK73FB2A102J CHIP R 10K J INOW 
R624 RK73FB2A334J CHIP R 330K J  1/10W RLS135 DIODE 
R625 RK73FB2A182J CHIP R 18K J 1/10W D13 1SV128 DIODE 
J 


RK73FB2A331J 


CHIP R 014 RLS135 


D15 1$V128 
RLS135 


DIODE 
DIODE 
DIODE 


RK73FB2A102J CHIP R 


J 
R628 RK73FB2A101J CHIP R 100 J 1/10W 
R629 RK73FB2A821J CHIP R 820 J 1/10W 1SV128 DIODE 
R630 RK73FB2A822J CHIP R 8.2K J  1/10W 018 RLS135 DIODE 
J 


RK73FB2A103J 


CHIP R 019 1SV128 


020 RLS135 


DIODE 
DIODE 


RK73FB2A102J CHIP R J 1$V128 DIODE 
R633 RK73FB2A181J CHIP R 180 J 1/10W 
R634 RK73FB2A331J CHIP R 330 J 1/10W RLS135 DIODE 
R635 RK73FB2A823J CHIP R 82K J 1/10W 023 1$V128 DIODE 
RK73FB2A333J CHIP R J 024 RLS135 DIODE 


D25 1SV128 
RLS135 


DIODE 
DIODE 


RK73FB2A101J CHIP R 
R638 RK73FB2A470J CHIP R 47 J 1/10W 
R639 RK73FB2A682J CHIP R 6.8K J  1/10W 
R640 RK73FB2A102J CHIP R 1.0K J 1/10W 
RK73FB2A151J CHIP R 


18V128 
028 RLS135 
D29 1$V128 
030 RLS135 
1$V128 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


R642 RK73FB2A150J CHIP R 15 
R643 RK73FB2A471J CHIP R 470 J 1/10W 
R644 RK73FB2A103J CHIP R 10K J 1/10W 
R645 RK73FB2A392J CHIP R 3.9K J  1/10W 
R646 RK73FB2A822J CHIP R 8.2K 


RLS135 
033 1$V128 
D35 RLS135 
036 1$V128 
RLS135 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


R647 RK73FB2A102J CHIP R TOK a 
R648 RK73FB2A684J CHIP R 680K J  1/10W 
R643 RK73FB2A182J CHIP R 18K J  1/10W 
R650 RK73FB2A103J CHIP R 10K J 1/10W 
R651 RK73FB2A472J CHIP R 47K J  1/10W 


18V128 
D40 RLS135 
041 1SV128 
D42,43 DAN235K 


DIODE 
DIODE 
DIODE 
DIODE 


R652 


RK73FB2A103J CHIP R 10K J 1/10W HSM88ASR DIODE 
R653 RK73FB2A104J CHIP R 100K =J = 1/10W 
R655-656 RK73FB2A103J CHIP R 10K J 1/10W LFBO1 DIODE 
R657 RK73FB2A471J CHIP R 470 J 1/10W D49 1$V172 DIODE 
R658 RK73FB2A101J CHIP R 100 J 050 RD6.2M(B1) ZENER DIODE 


D51 B30-2004-05 LED 


R659 RK73FB2A470J CHIP R 47 J 1/10W RD12M(B2) ZENER DIODE 
R690-697 RK73FB2A221J CHIP R 220 J 1/10W 

R699 RK73FB2A102J CHIP R 10K J 1/10W 1$S355 DIODE 
R710-712 RK73FB2A103J CHIP R 10K J 1/10W D055 RD3.0M(B2) ZENER DIODE 
R800 RK73FB2A223J CHIP R 22K J 1/10W D56 1SS355 DIODE 


057 B30-2004-05 LED 


R801 RK73FB2A103J CHIP R 10K J 1/10W LFBO1 DIODE 
R802 RK73FB2A222J CHIP R 22K adi 1/ 1OW: 

R803 RK73FB2A271J CHIP R 270 J 1/10W 1$S355 DIODE 
R804 RK73FB2A101J CHIP R 100 J 1/10W DAN202K DIODE 
R901-902 RK73FB2A101J CHIP R 100 J 


1$V128 
RD6.2M(B1) 


DIODE 
ZENER DIODE 


R903-906 RK73FB2A101J CHIP R 100 J RD4.7M(B2) ZENER DIODE 
R908-920 RK73FB2A101J CHIP R 100 J 1/10W 

R925-928 RK73EB2B221J CHIP R 220 J 1/8W 1SS355 DIODE 

VR2 R12-6417-05 TRIMMING POT. 1K 


1SV166 DIODE 


68 


0501 
0502 
D503 
D504 
D505 


parts 


RLS73 
1SV166 
RLS73 
1SV166 
RLS73 


D506 
D507 
D508 
1C1,2 
C6 


1C7 
C8 

IC3 

C10 
1C500-502 


C503 
1C505,506 
C507 
1C508 
C509 


Q55 


057,58 


1SV166 
RLS73 
1SS181 
1C9174F 
NJM2904M 


M62363FP 
NJM2902M 
NJM2903M 
NJM78LO5UA 
F71022 


UPD74HC3906 
SN16913P 
MB86001PF 
SN76514N 
MB86001PF 


TA78LO9F 
TA78DS09F 
B30-2134-05 
DTA124EK 
DTC124EK 


FMA1 
282954 
2SC€2712(Y) 
FMG4 
3SK131(M) 


2SK2218(5) 
282954 
2SK520(K44) 
2S01624(S) 
2SC2714(Y) 


3SK131(M) 
2SK520(K43) 
28€2712(Y) 
3SK131(M) 
3SK184(R) 


3SK131(M) 
DTC124EK 
28C2712(Y) 
DTC143TK 

28C2712(Y) 


DTA124EK 
2SC2712(Y) 
2SK208(Y) 
DTC124EK 
2SC2712(Y) 


2SC€2712{Y) 
2SB1188(Q,R) 
DTC124EK 

2SB1188(0,R) 
DTC143EK 


FMC3 
DTA143EK 
FMC3 

DTA143EK 


Description 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
IC (CMOS 1/0 EXTENSION) 
IC (OP AMP X2) 


IC (8bit D/A CONVERTER) 
IC (OP AMP X4) 

IC (COMPARATOR X2) 

IC (VOLTAGE REGULATOR/ +5V) 
\C (DDS) 


IC (DUAL DECADE COUNTER) 
IC (DUBLE BALANCED MIXERS) 
IC 

IC (MIXER) 

IC 


IC (VOLTAGE REGULATOR/ +8V) 
IC 

LAMP 

DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
FET 


FET 
TRANSISTOR 
FET 

TRANSISTOR 
TRANSISTOR 


FET 
FET 
TRANSISTOR 
FET 
FET 


FET 
DIGITAL TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 


DIGITAL TRANSISTOR 
TRANSISTOR 

FET 

DIGITAL TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 


TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 


PARTS LIST 


Desti- 
nation 


Ref. No. | Address 
parts 


Q65 
Q66 
Q70 
Q71 
0500-503 


Q504,505 
Q506-508 
Q510,511 
0512-514 
Q515 


0516-519 
0520-523 
0524,525 
0526 

Q527-529 


0530 
0531 
0532 
0533 
0534-536 


0537 
0539 


$901,902 
$903 z 
$904 


A501 


Parts No. 


2SA1162(Y) TRANSISTOR 
DTC114EK DIGITAL TRANSISTOR 
DTC114EK DIGITAL TRANSISTOR 
DTA114EK DIGITAL TRANSISTOR 
28C2712(Y) TRANSISTOR 


2SK508NV(K53) 


28C2712(Y) TRANSISTOR 
28C2712(Y) TRANSISTOR 
2SC2714(Y) TRANSISTOR 
28C2712(Y) TRANSISTOR 


DTC114EK DIGITAL TRANSISTOR 
2SK508NV(K53) FET 

2SC2714(Y) TRANSISTOR 
2SC2996(Y,0) TRANSISTOR 
2SC3722K(R) TRANSISTOR 


2S€2712(Y) TRANSISTOR 
2SC2714(Y) TRANSISTOR 
2SC2954 TRANSISTOR 
DTA124EK DIGITAL TRANSISTOR 
2SC3722K(R) TRANSISTOR 


2SD1757K 


28C2714(Y) TRANSISTOR 
28€2714(Y) TRANSISTOR 
157-101-53019 THERMISTOR 100 


157-302-53008 


157-101-53019 
157-302-53008 


W02-1687-15 
W02-1861-05 
W02-1660-15 


X58-3390-03 


CK73FF1H473Z CHIP C O.047UF 2 
CC73FCH1H101J CHIP C 100PF J 
CC45FCH2HO30C CERAMIC —3.0PF ¢ 
CC73FCH1H560J CHIP C S6PF J 
CK73FF1H473Z CHIP C 0.047UF 2 


CEO4EW1HO10M 


CK73FB1H103K CHIP C O.O10UF K 
CK73FB1H102K CHIP C’ 1000PF = K 
CK73FB1H103K CHIP C O.01O0UF kK 


CM93D2H102J 


CC45FSL2H331J 


CC45FSL2H271J CERAMIC —.270PF J 
CM93D2H102J MICA 1000PF J 
CC45FSL2H151J CERAMIC 150PF J 


CM9302H222J 


CC45FSL2H181J CERAMIC 180PF J 
CC45FSL2H101J CERAMIC 100PF J 
CM93D2H1025 MICA 1000PF J 
CM93D2H561J MICA 560PF J 


CC45FSL2H471J 


CC45FSL2H181J 
CC45FSL2H391J 
CC45FSL2H471J 


TRANSISTOR 


THERMISTOR 


THERMISTOR 
THERMISTOR 


ENCODER (FILTER) 


ENCODER (M.CH/VFO.CH) 


15-38/05 


RF UNIT (X44-3210-00) 
FINAL UNIT (X45-351X-XX) 


Desti- 


Description ; 
nation 


FET 


3K 


100 
3K 


ENCODER (RIT/XIT) 


SUB UNIT (VC02) 


2-71 : E,E2,E3,E9 


ELECTRO 1,QUF 


MICA 1000PF 


CERAMIC  —330PF 


MICA 2200PF 


CERAMIC = 47 0PF 


CERAMIC 
CERAMIC 
CERAMIC 


180PF 
390PF u 
470PF 


69 


iv Olvuwnd 


FINAL UNIT (X45-351X-XX) 


CC45FSL2H271J CERAMIC 
C118 CC45FSL2H391J CERAMIC 
C119 CC45FSL2H471J CERAMIC 
C120 * | CC45FSL2H181J CERAMIC 
CC45FSL2H331J CERAMIC 


CC45FSL2H820J CERAMIC 
C123 CC45FSL2H331J CERAMIC 
C124 CC45FSL2H121J CERAMIC 
C125 CC45FSL2H270J CERAMIC 
CC45FSL2H151J CERAMIC 


7 CC45FSL2H471J CERAMIC 
C128 CC45FSL2H270J CERAMIC 
C129 CC45FSL2H220J CERAMIC 
C130 CC45FSL2H331J CERAMIC 
CC45FSL2H471J CERAMIC 


CC45FSLZ2H680J CERAMIC 
C133 CC45FSL2H560J CERAMIC 
C134 CC45FSL2H151J CERAMIC 
C135 CC45FSL2H471J CERAMIC 
CC45FSL2H560J CERAMIC 


CC45FSL2H151J CERAMIC 


0138 CC45FSL2H331 J CERAMIC 
C139 CC45FSL2H330J CERAMIC 
C140,141 CC45FSL2H221J CERAMIC 


CC45FSL2H101J 


CERAMIC 


CC45FSL2H151J CERAMIC 
0145 CC45FSL2H1205 CERAMIC 
C146 CC45FSL2H271J CERAMIC 
0147 CC45FSL2H390J CERAMIC 
| CC45FSL2H820J CERAM 


; CC45FSL2H100D CERAMIC 
C151 CC45FSL2H121J CERAMIC 
C152 CC45FSL2H470J CERAMIC 
C153 CC45FSL2H330J CERAMIC 
C CC45FSL2H820J CERAMIC 


CC45FSL2H100D CERAM 
C162 * | CC45FSL2HOS0D CERAMIC 
C163 CC45FSL2H270J CERAMIC 
€301,302 CK73FB1H103K CHIP C 

C304 CC73FCH1H101J CHIP C 


C305 CC73FCH1H181J CHIP C 
C306 CC73FCH1H390J CHIP C 
C401 CEO4EW1C470M ELECTRO 
C402 CEO4EW1C100M ELECTRO 
C405 CEO4EW1E470M ELECTRO 


C406,407 CK73FB1E104K CHIP C 
C408 CEO4EW1E470M ELECTRO 
C409 CK73FB1E104K CHIP C 
C410 CEO4EW1C470M ELECTRO 
C411 CK73FB1H103K CHIP C 
C412,413 CK73FB1H222K CHIP C 
C414 CEO4EW1C330M ELECTRO 
C415,416 CEO4EW1C101M ELECTRO 
C417 CK73FB1H103K CHIP C 


C418-420 


CK73FB1H102K CHIP C 


C421 CK73FB1H103K CHIP C 
C422 CEO4EW1E470M ELECTRO 
C431-433 CK73FB1H103K CHIP C 
C435 CK73FB1E104K CHIP C 


70 


270PF 
390PF 
470PF 
180PF 
330PF 


82PF 
330PF 
120PF 
27PF 

150PF 


470PF 
27PF 
22PF 
330PF 
470PF 


68PF 
56PF 
150PF 
470PF 
S6PF 


150PF 
330PF 
33PF 

220PF 
100PF 


150PF 
12PF 

270PF 
39PF 
82PF 


1OPF 
120PF 
47PF 
33PF 
82PF 


10PF 
9.0PF 
27PF 
0.010UF 
100PF 


180PF 
39PF 
47UF 
JOUF 
47UF 


0.10UF 
47UF 
0.10UF 
47UF 
0.010UF 


2200PF 
33UF 
JOOUF 
0.010UF 
1000PF 


0.010UF 
47UF 
0.010UF 
0.10UF 


Ref.No. | Address |New Parts No. Description 
parts 


J 
J 
J 
J 
J 


(cay alae (ta a 


K 


PARTS LSIT 


Desti- 
nation 


New lee, Desti- 


C436 CK73FB1H102K CHIP C \000PF_ K 


C437 CK73FB1H103K CHIP C O.010UF K 
C438 CEO4EW1H010M ELECTRO 1.0UF SOWV 
C439 CK73FB1H103K CHIP C O.010UF K 


C450 CK73FB1H103K CHIP C 0.010UF 


C452-454 CK73FB1H103K 
C455 CK73FB1H102K 
(456-458 CK73FB1H103K 
C461 CC73FSL1H221J 
C465 CK73FB1E104K 


CHIP C 0.010UF 
CHIP C 1000PF 


K 
K 
CHIP C O.010UF K 
J 
K 


CHIP C 220PF 


CHIP C 0.10UF 


C466-471 CK73FF1C1052 CHIP C 1.QUF if 


C472,473 CK73FB1E104K CHIP C O.10UF K 
C479 CEO4EW1HO10M ELECTRO 1.QUF SOWV 
C480-485 CK73FB1H103K CHIP C O.010UF K 


C486-488 CK73FB1E104K CHIP C 0.10UF 


C489 CC73FCH1H470J CHIP C 47PF 


J 
C490,491 CK73FB1H103K CHIP C O.O10UF K 
C492 CK73FB1E104K CHIP C O.10UF K 
C493 CK73FB1H103K CHIP C O.010UF K 
K 


C494-496 CK73FB1E104K CHIP C 0.10UF 


C497-499 CK73FB1H103K CHIP C O.010UF K 
C502 CK73FB1E473K CHIP C 0.047UF K 
C503 CK73FB1H102K CHIP C 1000PF K 
(504,505 CK73FB1E473K CHIP C 0.047UF K 
C506 CK73FB1E223K CHIP C 0.022UF K 


C507 CK73FB1H681K 
C508,509 CK73FB1E473K 
C510,511 CK73FB1E223K 
(512 CEO4EW1C100M 
C513 CC45FSL2H151J 


CHIP C 680PF 
CHIP C 0.047UF 


K 
K 
CHIP C 0,022UF K 
1 
J 


ELECTRO 10UF 


CERAMIC —_-150PF 


(514,515 CK73FB1E223K CHIP C 0.022UF 


C516 CEO4EW1E101M ELECTRO 1OQUF SWV 
C517 CM93D2H681J MICA 680PF J 
(518,519 C91-1004-05 CHIP C 6800PF J 
C520 CK73FB1H102K CHIP C 1000PF K 


C521 CK73FB1E473K 
C522 : CEO4EW1C100M 
C523 CK73FB1E223K 

(524 CEO4EW1E470M 
C525 CM73F2H122J 


CHIP C 0.047UF 
ELECTRO 10UF 16WV 
CHIP C 0.022UF K 

ELECTRO 47UF 25WV 
CHIP C 1200PF 


C526 CC45FSL2H151J 
C527 CEO4EW1E101M 


CERAMIC —150PF J 
ELECTRO 1OOUF 25WV 


(528,529 CK73FB1E104K CHIP C O.10UF K 
C533 CM73F2H561J CHIP C S60PF d! 
C550 CK73FB1E104K CHIP C O.10UF K 


C551 CK73FB1H103K CHIP C 0.010UF 


K 
552,553 CK73FB1H102K CHIP C 1000PF K 
C554 CK73FB1H223K CHIP C 0.022UF K 
C557 CK73FB1H102K CHIP C 1000PF kK 
K 


C558 CK73FB1H103K CHIP C 0.010UF 


C559 CK73FB1E104K CHIP C 0.10UF 

C560-563 * | 91-1171-05 HV C O.01UF  IKWV 
C601 CK73FB1H103K CHIP C O.010UF K 
C602 CEO4EW1E102M ELECTRO 1000UF 25WV 


C603 CK73FB1H103K CHIP C 0.010UF 


C605,606 CK73FB1H103K CHIP C O.010UF K 
C608,609 CK73FB1E104K CHIP C 0.10UF kK 
C610,611 CK73FB1E473K CHIP C 0.047UF K 


C612,613 CEO4EW1E470M ELECTRO 47UF 


lLO-6/U5 
PARTS LIST 


FINAL UNIT (X45-351X-XX) 


parts nation 


New ie Desti- 


C614 CEO4EW1E102M ELECTRO 1000UF 25WV L108 L39-1223-05 TROIDAL COIL (CORE : L92-0107-05) 
C620 CK73FF1E104Z CHIP C O.10UF 2 L109,110 L39-1221-05 TROIDAL COIL (CORE : L92-0108-05) 
(621,622 CEO4EW1E470M ELECTRO 47UF 25WV 111 134-1279-05 COIL 
C623 CK73FF1E104Z CHIP C O.10UF 2 L112 (34-1281-05 COIL 


C701-711 CK73FB1H103K 


CHIP C 0.010UF L113 


L34-1279-05 COIL 


C712 CEO4EW10471M ELECTRO 470UF 
C713 CK73FB1E103K CHIP C O.010UF K 
C901 CK73FB1H103K CHIP C O.O10UF K 
C903 CEO4EW1H2R2M ELECTRO 2.2UF 50WV 
TC1 C05-0030-15 TRIMMER CAPACITOR —20PF 


L114 L34-1280-05 COIL 
L115 (34-1281-05 COIL 

L116 L34-1282-05 COIL : 

L301,302 L40-1015-48 SMALL FIXED INDUCTOR (1@0UH) 
L303,304 34-1035-05 COIL 


CN1,2 £04-0191-05 RF COAXIAL CABLE SOCKET 
CN3 £40-5469-05 FLAT CABLE CONNECTOR (12P) 
CN4 £40-5068-05 PIN CONNECTOR (11P) 

CN5 £23-0996-05 TERMINAL (TEST) 

CN301 £40-3238-05 PIN CONNECTOR (3P) 


1401 L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
L450 L40-2215-48 SMALL FIXED INDUCTOR (220UH) 
L451 L34-0943-05 COIL 
1452 L34-4255-05 COIL 
L453 140-4711-15 SMALL FIXED INDUCTOR 


CN302-305 £04-0191-05 RF COAXIAL CABLE SOCKET 
CN306,307 E23-0996-05 TERMINAL (TEST) 

CN401 £23-5745-05 FLAT CABLE CONNECTOR (20P) 
CN402 £40-5469-05 FLAT CABLE CONNECTOR (12P) 
CN403 £40-3242-05 PIN CONNECTOR (7P) 


L454 L40-2221-33 SMALL FIXED INDUCTOR 
L455,456 (34-4254-05 COIL 
(457,458 L34-4255-05 COIL 
L460 140-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
461-465 L40-1092-12 SMALL FIXED INDUCTOR 


CN404 £40-3237-05 PIN CONNECTOR (2P) 
CN405 £40-3239-05 PIN CONNECTOR (4P) 
CN406 £40-5470-05 FLAT CABLE CONNECTOR (13P) 
CN407 £40-3240-05 PIN CONNECTOR (5P) 

CN410 £04-0154-05 RF COAXIAL CABLE SOCKET 


L466 L40-1592-15 SMALL FIXED INDUCTOR 

L501 * | L40-1505-48 SMALL FIXED INDUCTOR (15UH) 
L502 L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
L503 L39-0481-05 TROIDAL COIL 

L504 L33-0617-15 CHOKE COIL 


CN411 £40-3239-05 PIN CONNECTOR (4P) 


L505,506 L33-0699-05 CHOKE COIL 


CN412 £04-0154-05 RF COAXIAL CABLE SOCKET L507 (39-1257-05 TROIDAL COIL 

CN413 £40-3238-05 PIN CONNECTOR (3P) 508,509 (33-0617-15 CHOKE COIL 

CN501,502 £04-0191-05 RF COAXIAL CABLE SOCKET L510 (39-0482-05 . | TROIDAL COIL 

CN503 £40-3240-05 PIN CONNECTOR (5P) L511 133-0651-05 CHOKE COIL 

CN504 £40-3238-05 PIN CONNECTOR (3P) L512 (33-0617-15 CHOKE COIL 

CN505-507 £23-0996-05 TERMINAL (TEST) 513 L39-1209-25 TROIDAL COIL 

CN601 £40-3238-05 PIN CONNECTOR (3P) L514 * | L40-1505-48 SMALL FIXED INDUCTOR (15UH) 

CN602 £40-3239-05 PIN CONNECTOR (4P) (515,516 * | 92-0150-05 TROIDAL CORE (W501) 
£40-5470-05 FLAT CABLE CONNECTOR (13P) L520 L40-3985-48 SMALL FIXED INDUCTOR (390NH) 
£40-3240-05 PIN CONNECTOR (5P) L601 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 

CN605 £40-3237-05 PIN CONNECTOR (2P) L602 L40-1092-12 SMALL FIXED INDUCTOR 


W1 1J,2K | * | €37-0539-05 LEAD WIRE WITH CONNECTOR 
W501 Wj25) 1 =| \/E37-0525-05 LEAD WIRE WITH TERMINALR 
£37-0067-05 LEAD WIRE WITH MINIPIN PLUG 


R 2G,2H N67-3010-46 PAN HEAD SEMS SCREW 
N87-3006-46 BRAZIER HEAD TAPTITE SCREW 


F29-0014-05 INSULATING BUSH Rl RK73FB2A100J CHIP R 10 J 1/10W 

F401 FO06-4029-05 FUSE (4A 250V) : C/5 R2-5 RK73FB2A330J CHIP R 33 J 1/10W 
F601 F53-0093-05 FUSE (5A 125V) : D/5 R6-9 RK73FB2A270J CHIP R 27 J 1/10W 
R10 RK73FB2A181J CHIP R 180 J 1/10W 


J13-0075-05 FUSE CLIP : C/5 RK73FB2A101J CHIP R 


100 1/10W 


CF451 L72-0319-05 CERAMIC FILTER (455KHZ) 
CF452 = L72-0333-05 CERAMIC FILTER (455KHZ) 
CF453 L72-0366-05 CERAMIC FILTER (455KHZ) 
ul L40-2221-33 SMALL FIXED INDUCTOR 

139-0480-15 TROIDAL COIL 


RK73FB2A473J CHIP R 47K 1/10W 
R15 RK73FB2A103J CHIP R 10K J 1/10W 
R20 RK73FB2A393J CHIP R 39K J 1/10W 
R21 RK73FB2A223J CHIP R 22K J 1/10W 
RK73FB2A 1045 CHIP R WOK «6S 1/10W 


L3 L40-2221-33 SMALL FIXED INDUCTOR 
40-1015-48 SMALL FIXED INDUCTOR (100UH) 
L39-0491-05 TROIDAL COIL (CORE : L92-0107-05) 
(39-0492-05 TROIDAL COIL (CORE : L92-0107-05) 
L39-0493-05 TROIDAL COIL (CORE : L92-0107-05) 


R301-304 RK73FB2A104J CHIP R 100K J  1/10W 
R305 RK73FB2A473J CHIP R 47K J 1/10W 
R401 RK73FB2A 100J CHIP R 10 J 1/10W 
R402 RK73FB2A272J CHIP A Zui Ke eA OW. 
R403,404 RK73FB2A273J CHIP R 27K J 1/10W 


L39-1223-05 TROIDAL COIL (CORE : L92-0107-05) R405 RK73FB2A473J CHIP R 47K J 1/10W 
L39-1224-05 TROIDAL COIL (CORE : L92-0107-05) R406 RK73FB2A150J CHIP R 16 J 1/10W 
L39-1225-05 TROIDAL COIL (CORE : L92-0107-05) R407 RK73FB2A221J CHIP R 220 J 1/10W 


L39-1222-05 


TROIDAL COIL (CORE : L92-0107-05) R408 RK73FB2A101J CHIP R 100 1/10W 


a 


Pw Ul 


Wu 


FINAL UNIT (X45-351X-XX) 


Ref. No. 


R409,410 
R411 
R415 
R416 
R417 


R418 
R419 
R420 
R421 
R422 


R423,424 
R425 

R426 
R427 
R428 


R429 
R439 
R440 
R441 442 
R443 444 


R445,446 
R447,448 
449,450 
R451,452 
R453 


R454,455 
R456 

R457,458 
R459 
R460 


461 
R462 

R463 464 
R465,466 
R467-470 


R471 
R472 
R473 
R474 
R475 


R476 
R480 
R481 
R482 
R483 


R484 
R485 
R486 
R487-489 
R490 


R491 ,492 
R501 
R502 
R503 
R504 


R505,506 
R507 

R508,509 
R510 
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Address New 
parts 


Parts No. 


R92-1332-05 
RK73FB2A182J 
RK73FB2A101J 
RK73FB2A220J 
RK73FB2A101J 


RK73FB2A102J 
RK73FB2A104J 
RK73FB2A102J 
RK73FB2A393J 
RK73FB2A220J 


RK73FB2A331J 
RK73FB2A220J 
RK73FB2A103J 
RK73FB2A102J 
RK73FB2A222J) 


RK73FB2A102J 
RK73FB2A470J 
RK73FB2A152J 
RK73FB2A332J 
RK73FB2A101J 


RK73FB2A472J 
RK73FB2A101J 
RK73FB2A2225 
RK73FB2A101J 
RK73FB2A152J 


RK73FB2A332J 
RK73FB2A333J 
RK73FB2A 104J 
RK73FB2A471J 
RK73FB2A220J 


RK73FB2A102J 
RK73FB2A101J 
RK73FB2A151J 
RK73FB2A471J 
RK73FB2A330J 


RK73FB2A102J 
RK73FB2A104J 
RK73FB2A473J 
RK73FB2A104J 
RK73FB2A473J 


RK73FB2A4725 
RK73FB2A470J 
RK73FB2A471J 
RK73FB2A330J 
RK73FB2A221J 


RK73FB2A223J 
RK73FB2A822J 
RK73FB2A560J 
RK73FB2A223J 
RK73FB2A681J 


RK73FB2A471J 
RK73FB2A101J 
RK73FB2A331J 
RK73FB2A681J 
RK73FB2A331J 


RK73FB2A6R8J 
RK73FB2A681J 
R92-0696-05 

RK73FB2A331J 


CH 


PR 


CHIP R 
CHIP R 


CH 
CH 


PR 
PR 


CHIP R 


CHIP R 


CH 
CH 


PA 
IPR 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 


CH 


CH 


PR 


PR 


CHIP R 


CH 


CH 


PR 


PR 


CHIP R 


CH 


CH 
CH 
CH 


CH 
CH 
CH 


CH 
CH 
CH 


CH 


PR 


IPR 
PR 
PR 


PR 
IPR 
PR 


IPR 
PR 
PR 


PR 


Description 


100K 
1.0K 
39K 


22 
10K 
1.0K 


47 
1.5K 
3.3K 


100 
2.2K 
100 


33K 
100K 
470 


100 
150 
470 


100K 
47K 
100K 


47 
470 
33 


8.2K 
56 
22K 


100 
330 
680 


680 


cc Ce ie 


fg eae 


eS a eS eS 6 tC tee: eS cc co  € 


es Ge ¢ 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W. 


PARTS LSIT 


Desti- 
nation 


R511 
R512,513 
R514-517 
R518,519 
R520 


R521,522 
R530 

R601 
R701 
R702 


R703-705 
R706 
R707 
R708 
R709 


R710 
R712 
R713 
R714 


0451-456 


D457 
D501 
0502,503 
D504 

D601 


D701 
D702 

C1 

10402 
C601,602 


10701 
01-4 


RK73FB2A151J CHIP R 150 
R92-1318-05 CHIP R 100 
RS14DB3A5R6J FL-PROOFRS 5.6 
RS14DB3A150J FL-PROOF RS 


RK73FB2A561J CHIP R 


RS14DB3A5R6J FL-PROOF RS 5.6 
R92-2543-05 FIXED RESISTOR 
RK73FB2A472J CHIP R 4.7K 
RK73FB2A103J CHIP R 10K 


RK73FB2A101J CHIP R 


RK73FB2A562J CHIP R 5.6K 
RK73FB2A472J CHIP R 4.7K 
RK73FB2A821J CHIP R 820 
RK73FB2A272J CHIP R 2.7K 
RK73FB2A333J CHIP R 33K 


R92-1282-05 CHIP R 10 
R92-1316-05 CHIP R os) 
RK73FB2A471J CHIP R 470 
RK73FB2A153J CHIP R 15K 


R12-6730-05 


R12-6734-05 
R92-0150-05 
R92-0150-05 


$51-1420-05 RELAY 
$51-2417-05 RELAY 
$51-1429-05 RELAY 


$51-2423-05 RELAY 


188101 DIODE 
RLZJ5.1B ZENER DIODE 
LFBO1 DIODE 
DAP202K DIODE 


DSA301LA DIODE 


LFBO1 DIODE 
188226 DIODE 
RDS.1M(B2) ZENER DIODE 
DAN235K DIODE 


18V128 DIODE 


DAN235K DIODE 
MA271-B DIODE 
SVO3YS DIODE 
SG-5L(R) DIODE 


LFBO1 DIODE 


560 


100 


TRIMMING POT. 220 


TRIMMING POT. 
JUMPER REST 0OHM 
JUMPER REST OOHM 


1K 


New : Desti- 


tion 

J 1/10W. 
pleat VV) 

ct) eA 

A 

J 


1/10W 
1/10W 


(ANT1) 
(ANT2) 


DAN202K DIODE 

LFBO1 DIODE 

TC9174F IC (CMOS 1/0 EXTENSION) 
UPC7805H IC (VOLTAGE REGULATOR/ +5V) 
UPC7808H IC (VOLTAGE REGULATOR/ +8V) 
NJM2904M IC (OP AMP X2) 

FMA7 TRANSISTOR 

DTC114EK DIGITAL TRANSISTOR 

FMC2 TRANSISTOR 


DTB143EK 


2SA1162(Y) TRANSISTOR 
2SC2712{Y) TRANSISTOR 
2SD1624(S) TRANSISTOR 
2SD1406(Y) TRANSISTOR 
3SK131(M) FET 


3SK131(M) FET 


DIGITAL TRANSISTOR 


lLS-6/US 
PARTS LIST 


FINAL UNIT (X45-351X-XX) 
AT UNIT (X53-3340-02) 


mc of] room| bows | = ne | 
| Ret. No. | = Pp ation Address seit Parts No. Description cated 


0472 2SC€2712{Y) TRANSISTOR L105-108 L40-1011-14 SMALL FIXED INDUCTOR 
0475 3SK131(M) FET L109 (34-1276-15 COIL 
Q501 2SC1971 TRANSISTOR L110 L39-0479-05 COIL 
Q502,503 2SC3133 TRANSISTOR 111 39-0495-05 COIL 


0504 2SD1406(Y) TRANSISTOR L112 


139-0494-15 COIL 


505,506 
0507 
Q601 
Q701 


282879 
2SD1406(Y) 
DTC143TK 

DTC1141K 


TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


7110-112 


L92-0117-05 TROIDAL CORE 


K 1M,2M N87-3006-46 BRAZIER HEAD TAPTITE SCREW 
N88-3006-46 FLAT HEAD TAPTITE SCREW 


Q702,703 
TH452 
TH701 


DTD114EK 
157-502-53002 
5TP-41S 


DIGITAL TRANSISTOR 
THERMISTOR 5K 
THERMISTOR 


RD14BB2E101J RD 100 1/4W 
R3 RK73FB2A102J CHIP R 10K J = 1/10W 
R4 RD14BB2E560J RD 56 J 1/4W 

R5,6 RK73FB2A181J CHIP R 180 J 1/10W 
RK73FB2A103J CHIP R 10K J 1/10W 


RK73FB2A563J CHIP R 56K /10W 
R12 RK73FB2A121J CHIP R 120 J 1/10W 
R13 RK73FB2A101J CHIP R 100 J /\0W 
R14 RK73FB2A563J CHIP R S6K J 1/10W 
RK73FB2A121J CHIP R 120 1/10W 


AT UNIT (X53-3340-02) 


CC45FSL2H330J CERAMIC =. 33PF J 
CK73FB1E103K CHIP C 0.010UF K 
CK73FB1H102K CHIP C 1000PF kK 
K 
] 


CK73FB1E103K CHIP C 0.010UF 


CEO4EW1C470M ELECTRO 47UF RK73FB2A101J CHIP R 100 J 1/10W 
R17 RK73FB2A330J CHIP R 33 J 1/10W 
CK73FB1E103K CHIP C O.010UF K R18 RK73FB2A103J CHIP R 10K J 1/10W 
C16 CK73EF1E4742 CHIP C O.47UF 2 R19 RK73FB2A330J CHIP R 33 J 1/10W 
C17-19 CK73FB1E103K CHIP C Q.O10UF K RK73FB2A103J CHIP R 10K J 1/10W 
C20 CEO4EW1C101M ELECTRO 1OOUF  16WV 
CK73FB1E103K CHIP C O.010UF K RD14BB2E100J RD 10 J 1/4W 
R26-30 RK73FB2A103J CHIP R 10K J 1/10W 
CK73EF1E474Z CHIP C 0.47UF R31 RK73FB2A472J CHIP R 47K J  1/10W 
3 C25 CK73FB1E103K CHIP C Q.010UF K R32 RK73FB2A103J CHIP R 10K J 1/10W 
C26 CEO4EW1C101M ELECTRO 1OOUF  16WV RD14BB2E101J RD 100 J 1/4W 
C27-37 CK73FB1E103K CHIP C O.010UF K 


CK73FB1H103K 


CHIP C 0.010UF R34 RK73FB2A472J CHIP R 4.7K 


VR101,102 | 3b RO1-3435-05 POTENTIOMETER 10K 
W12-17 R92-0679-05 CHIP R 0 OHM 
W18-28 R92-0670-05 CHIP R 0 OHM 
W29-31 R92-0679-05 CHIP R 0 OHM 


1/10W 


CK73FB1H103K CHIP C 0.010UF 
C105-108 CK73FB1H103K CHIP C O.010UF K 
TC) C05-0031-15 TRIMMER CAPACITOR — 10PF 
VC1,2 20 C02-0023-05 VARIABLE CAPACITOR — 300PF 


R92-0670-05 CHIP R 0 OHM 
W34 R92-0670-05 CHIP R 0 OHM 
W35,36 R92-0679-05 CHIP R 0 OHM 
W37 R92-0670-05 CHIP R 0 OHM 
W40 2B * | €33-1984-05 PROCESSED WIRE KIT (to FIL:CN4) 


D40-0633-15 


GEAR ASSY 


£04-0157-05 RF COAXIAL CABLE SOCKET 
CN3 £40-3239-05 PIN CONNECTOR (4P) 
CN4 £40-3240-05 PIN CONNECTOR (5P) 
CN5 £40-3238-05 PIN CONNECTOR (3P) 
£40-3237-05 PIN CONNECTOR (2P) 


£33-1984-05 PROCESSED WIRE KIT (to CONT:CN4) 
wa40 2B * 1 €33-1984-05 PROCESSED WIRE KIT (to RL:AT1) 
£33-1984-05 PROCESSED WIRE KIT (to RL:AT2) 


£40-5068-05 PIN CONNECTOR (11P) 
CN101 £40-5066-05 PIN CONNECTOR (9P) 


$51-2407-05 RELAY 
K101-103 $76-0401-05 RELAY 
K105-108 $76-0401-05 RELAY 


F20-1081-04 INSULATING SHEET 
Al 2M F11-1142-22 SHIELDING CASE 

A2 2M F10-1401-23 SHIELDING PLATE 
A3 1M F11-1143-14 SHIELDING COVER 
F11-1144-14 SHIELDING COVER 


M1,2 142-0453-05 DC MOTOR 


D1,2 1$S101 DIODE 
D3-8 1$$226 DIODE 
D10 181555 DIODE 
D101-103 1$1555 DIODE 
0105-108 1$1555 DIODE 


F10-2192-04 SHIELDING COVER 


J61-0307-05 


BAND 


(39-0496-05 COIL 
L2 (39-0415-25 COIL 
13-6 L40-1011-13 SMALL FIXED INDUCTOR 
L7-11 L40-1011-14 SMALL FIXED INDUCTOR 
(40-1011-13 SMALL FIXED INDUCTOR 


D109,110 
C1 

1C2,3 
14,5 

1C6 


RLS73 DIODE 
SN74S74N C (ONE SHOT MULT!) 
TC4066BP C (ANALOG/ DIGITAL SW) 
BA6109U2 C (MOTOR DRIVER) 
NJM2303S 1C (DUAL COMPALATOR) 


1101-103 L40-1011-14 SMALL FIXED INDUCTOR \C7 MC78LO5M IC (VOLTAGE REGULATOR/ +5V) 


73 


bO-O/U09 
PARTS LSIT 


AT UNIT (X53-3340-02) 
CONTROL UNIT (X53-356X-XX) 


Pm re [em fowl] ewe [on 
01,2 2S8C2714(Y) TRANSISTOR C226,227 CK73GB1H103K CHIP C O.010UF K 
DTC114EK DIGITAL TRANSISTOR €228,229 CK73GB1H102K CHIP C 1000PF K 
2SA1204(Y) TRANSISTOR C230 CK73GB1H103K CHIP.C O.010UF K 
DTC114EK DIGITAL TRANSISTOR C231-233 CK73GB1H102K CHIP C 1000PF K 
(501-509 CK73GB1H103K CHIP C O.010UF K 
3 : C511-521 CK73GB1H103K CHIP C 0.010UF K 
CONTROL UNIT (X53-356X-XX) 0-11:K,P 021:M | |) ee ae Wan a 
0-22:M2 0-71:X 2-71:E 2-72:E2 2-73:E3 2-74:E9 (523 CK73GF1E1042 CHIPC O10UF 2 
CK73GB1H102K CHIP C 1000PF C601-604 CK73GB1H103K CHIP C O.O10UF K a 
C92-0044-05 CHIP-ELE 47UF 10WV C605 CK73GF1E104Z CHIP C 0.10UF Z 


CK73GB1H102K 
C5 C92-0032-05 
CK73GF1E104Z 


CHIP C 1O00PF K 
CHIP-ELE 4.7UF 25WV 
CHIP C 0.10UF 


C606 CK73GB1H102K CHIP C 1000PF 


401 E23-0623-04 EARTH LUG 
CN1,2 * | €40-5744-05 FLAT CABLE CONNECTOR (20P) 
CN3 £40-3239-05 PIN CONNECTOR (4P) 

CN4 * | £40-5763-05 PIN CONNECTOR (12P) 

CN5 * | £40-5744-05 FLAT CABLE CONNECTOR (20P) 


C92-0037-05 CHIP-ELE 1QUF 
cg C92-0032-05 CHIP-ELE 4.7UF 25WV 
C10,11 CK73GF1E104Z CHIP C O.10UF Z 

C12 C92-0037-05 CHIP-ELE 10UF 16WV 
C92-0032-05 CHIP-ELE 4.7UF 


CN6 £40-5761-05 


FLAT CABLE CONNECTOR (26P) 


; CK73GF1E104Z CHIP C O10UF 2 CN7 * | €40-5742-05 FLAT CABLE CONNECTOR (13P) 
C16 C92-0037-05 CHIP-ELE JOUF 16WV CN8 * | £40-5739-05 FLAT CABLE CONNECTOR (10P) 
(17-41 CK73GB1H102K CHIP C 1000PF K CN9,10 * | £40-5740-05 FLAT CABLE CONNECTOR (20P) 
C42 CK73GB1H103K CHIP C O.O10UF K CN11 * | £40-5744-05 FLAT CABLE CONNECTOR (20P) 

CK73GB1H102K CHIP C 1O00PF K 


CN12 £02-2015-05 SOCKET FOR IC 
C92-0044-05 CHIP-ELE 47UF CN501 * | €40-5740-05 FLAT CABLE CONNECTOR (20P) 
(46,47 CK73GB1H103K CHIP C O.010UF K CN601 £40-3251-05 PIN CONNECTOR (7P) 


C48,49 CC73GCH1H330J CHIP C 33PF J 
C50-54 CK73GB1H103K CHIP C 0.010UF K 
C92-0044-05 CHIP-ELE 47UF 


J601 £06-0858-15 CYLINDRICAL RECEPTACLE (8P MIC) 


Al F01-1007-04 


HEAT SINK 


CK73GF1E104Z CHIP C 0.10UF 
C58 CK73GB1H103K CHIP C Q.010UF K 
C59 C92-0044-05 CHIP-ELE 47UF 1OWV 
C60 CK73GB1H103K CHIP C O.010UF K 
C92-0044-05 CHIP-ELE 47UF 


G02-0574-04 FLAT SPRING 


J19-1570-05 HOLDER (BATT) 


L1-3 L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
L4,5 L40-1292-18 SMALL FIXED INDUCTOR 
L6,7 L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
L8 (40-1292-18 SMALL FIXED INDUCTOR 
L11-25 L40-4705-48 SMALL FIXED INDUCTOR (47UH) 


062-77 CC73GCH1H101J CHIP C 100PF 
078-80 CK73GB1H103K CHIP C 0.010UF 
C81-88 CC73GCH1H101J CHIP C 100PF 

C89-93 CK73GB1H103K CHIP C 0.010UF 
(94-96 C92-0037-05 CHIP-ELE 10UF 


=a GO 


126,27 : L40-1005-48 SMALL FIXED INDUCTOR (10UH) 

128 40-4705-48 SMALL FIXED INDUCTOR (47UH) 

X1 * | 177-1589-05 CRYSTAL RESONATOR (11.0592MHZ) 
X2 L78-0325-05 RESONATOR (2.0MHZ) 


C97 C92-0044-05 CHIP-ELE 47UF 
C98-102 CK73GB1H103K CHIP C O.O10UF K 
C103,104 CC73GCH1H220J CHIP C 22PF J 
C105-107 CK73GB1H103K CHIP C 0.010UF K 
£108 C92-0044-05 CHIP-ELE 47UF 


N32-2606-46 FLAT HEAD MACHIN SCREW 


RK73GB1J101J CHIP R 100 J 1/16W 
C109,110 CK73GB1H103K CHIP C 0.010UF R3,4 RK73GB1J102J CHIP R 10K J  1/16W 
C111-113 C92-0023-05 CHIP-ELE 1.QUF 50WV R5 RK73GB1J101J CHIP R 100 J 1/i6W 
C114 CK73GB1H103K CHIP C O.010UF K R6 RK73GB1J473J CHIP R 47K J 1/16W 
C115 C92-0023-05 CHIP-ELE 1.0UF SOWV R7-9 RK73GB1J102J CHIP R 10K J = 1/16W 
C116,117 CK73GB1H1 CHIP C 0.010UF E 
RK73GB1J101J CHIP R 100 J 1/16W 
C118-124 CK73GB1H102K CHIP C 1000PF kK R29 RK73GB1J105J CHIP R 10M J 1/16W 
€125,126 CK73GB1H103K CHIP C 0.010UF K R30-37 RK73GB1J101J CHIP R 100 J 1/16W 
C127-141 CC73GCH1H101J CHIP C 100PF J R39 RK73GB1J102J CHIP R 1.0K J  1/16W 
C142-147 CK73GB1H102K CHIP C 1OOOPF K R40 RK73GB1J471J CHIP R 470 J 1/16W 
7148-150 CC73GCH1H101J CHIP C 100PF J 
RK73GB1J103J CHIP R 10K J 1/16W 
7182 CC73GCH1H101J CHIP C 100PF J R42 RK73GB15222J CHIP R 22K J  1/16W 
C153-175 CK73GB1H102K CHIP C 1000PF K R43,44 RK73GB1J5104J CHIP R 100K «6S 1/16W 
177-183 CK73GB1H102K CHIP C 1000PF K R45 RK73GB1J472J CHIP R 47K J  1/16W 
C 184-187 CK73GB1H103K CHIP C O.010UF K RK73GB1J102J CHIP R 10K J I/IBW 
C188-223 CK73GB1H102K CHIP C 1000PF K 


RK73GB1J473J CHIP R 47K 1/16W 
R48 RK73GB1J102J CHIP R 10K J  1/16W X 


C224,225 CC73GSL1H471J CHIP C 470PF 


74 


1S-3/US 
PARTS LIST 


CONTROL UNIT (X53-356X-XX) 


p parts nation 


Description Desti- 
nation 
47K J 


RK73GB1J473J CHIP R 1/16W R505 RK73GB1J391J CHIP R 390 J -1/16W 
RK73GB1J473J CHIP R 41K J  I/\6W R506 RK73GB1J27 15 CHIP R 270 J 1/16W 
RK73GB1J103J CHIP R WOK OS 1/16W R507 RK73GB1J473J CHIP R 47K = Ss 1/16W 
R53 RK73GB1J102J CHIP R 10K J = 1/16W E3E9M R508 RK73GB1J391J CHIP R 390 J 1/16W 
RK73GB1J473J 47K J R509 RK73GB1J271J CHIP R ee TG 


RK73GB1J103U 10K 
R57 RK73GB1J102J CHIP R 1.0K J 1/16W EE2E3E9 
R58 RK73GB1J473J CHIP R 47K J 1/16W 
R59-68 RK73GB1J103J CHIP R 10K J 1/16 
RK73GB1J102J 1.0K 


R510 RK73GB1J391J CHIP R 1/16W 
R511 RK73GB1J271J CHIP R 270 J 1/16W 
R512 RK73GB1J391J CHIP R 390 J 1/16W 
R513 RK73GB1J271J CHIP R 270 J 1/16W 
R514 RK73GB1J473J CHIP R 1/16W 


RK73GB1J473J 47K 
R71,72 RK73GB1J103J CHIP R 10K J 1/16W 
R73 RK73GB1J102J CHIP R 10K 6S 1/16W E 
R74 RK73GB1J473J CHIP R 47K J 1/16W 
RK73GB1J103J 10K 


R515 RK73GB1J391J CHIP R /\6W 
R516 RK73GB1J271J CHIP R 270 J /\6W 
R517 RK73GB1J391J CHIP R 390 J 1/16W 
R518 RK73GB1J271J CHIP R 270 J /\6W 
R519 RK73GB1J391J CHIP R 1/16W 


RK73GB1J472J 47K od R520 RK73GB1J271J CHIP R J /16W 
R88 RK73GB1J153J CHIP R SKE J) 1/16W R521-523 RK73GB1J473J CHIP R 41K J  I/16W 
R89 RK73GB1J334J CHIP R 330K J  1/16W R524 RK73GB1J102J CHIP R 10K J /16W 
R90-92 RK73GB1J153J CHIP R IK J  1/16W R525 RK73GB1J473J CHIP R 47K J /\6W 
R93 RK73GB1J103J 10K OJ R526-527 RK73GB1J101J CHIP R /16W 


R94.95 RK73GB1J153J 15K 
ASE RK73GB1J105J CHIP R 10M J 1/16W 
R97 RK73GB1J102J CHIP R TOK 6S A/16W 
R98 RK73GB15473J CHIP R 47K J 1/16W 
R99 RK73GB1J102J 1.0K 


R528 RK73GB1J391J CHIP R 1/16W 
R529 RK73GB1J271J CHIP R 270 J 1/16W 
R530 RK73GB1J391J CHIP R 390 J 1/\6W 
R531 RK73GB1J271J CHIP R 270 J 1/16W 
R532 RK73GB1J391J CHIP R 1/16W 


R100-105 RK73GB1J105J 10M J R533 RK73GB1J271J CHIP R 270 1/16W 
R107 RK73GB1J105J CHIP R 10M J 1/16W R534 RK73GB1J391J CHIP R 390 J 1/16W 
R108-119 RK73GB1J104J CHIP R 100K J 1/16W R535 RK73GB1J271J CHIP R 270 J 1/16W 
R120-130 RK73GB1J101J CHIP R 100 J 1/\6W R536-539 RK73GB1J101J CHIP R 100 J 1/16W 
R131 RK73GB1J102J 1.0K R540 RK73GB1J5473J CHIP R 47K J 1/16W 
R132,133 RK73GB1J103J Oke = J R541,542 RK73GB1J101J CHIP R 100 1/16W 
R134-137 RK73GB1J101J CHIP R 100 J 1/16W R543-546 RK73GB1J473J CHIP R 47K J 1/16W 
R138-140 RK73GB1J101J CHIP R 100 J 1/16W R547,548 RK73GB1J103J CHIP R 10K J 1/16W 
R141-144 RK73GB1J102J CHIP R 1.0K J I/16W R549-555 RK73GB1J473J CHIP R 47K J 1/16W 
R145 RK73GB15223J CHIP R 22K J 1/16W R556 RK73GB1J103J CHIP R 10K 1/16W 


R146,147 


RK73GB1J473J 47K J S1 $62-0412-05 SLIDE SWITCH 
R148-150 RK73GB1J101J CHIP R 100 J 1/16W $501-545 * | $70-0439-05 TACT SWITCH 
R152-169 RK73GB1J101J CHIP R 100 J 1/16W $546-551 $70-0439-05 TACT SWITCH 
R170 RK73GB1J474J CHIP R 470K J  1/16W 
R171 RK73GB1J102J UCKee D1-3 1$$355 DIODE 


D4 * | RD7.5M(B3) ZENER DIODE 


R172-177 RK73GB1J101J 100 J D5-12 1$$355 DIODE 
R179-201 RK73GB1J101J CHIP R 100 J 1/16W D501 B30-2036-05 LED (RED) 
R202 RK73GB1J473J CHIP R 47K J 1/16W D502 * | B30-2146-05 LED (ORANGE) 
R203-214 RK73GB1J101J CHIP R 100 J 1/16W 

R215 RK73GB1J473J 47K J 0510-519 * | B30-2146-05 LED (ORANGE) 


1C1,2 UPC7805H IC (VOLTAGE REGULATOR/ +5V) 


R216-222 IC3 TA78LO8F IC (VOLTAGE REGULATOR) 


RK73GB1J101J 


J 
R223 =F RK73GB1J333J CHIP R 33K) a/TEW 104 AT2402N10S12.7 IC (2kbit SERIAL EEPROMM) 
R224 RK73GB1J101J CHIP R 100 J 1/16W ICS MB3780A IC (BATTERY BACKUP) 
R225 RK73GB1J473J CHIP R 47K J 1/16W 

J 


R226 RK73GB1J104J 1C6 M37702S4BFP IC 

\C7 TC7S04F IC (20H NAND GATE) 
R227-234 RK73GB1J103J J IC8 LC3564QMF-10 IC 
R235-237 RK73GB1J102J CHIP R 10K J 1/16W IC9 TC4052BF IC (4CH MPX/DE-MPX) 
R238-240 RK73GB1J101J CHIP R 100 J 1/16W 1€10 TC7S04F IC (2CH NAND GATE) 
R241 RK73GB1J473J CHIP R 47K J 1/16W > 
R242,243 RK73GB1J102J CHIP R 1.0K J  1/16W IC) * | TC74VHC32F IC 

112 * | 27051 2RJLVC 1 
R244 RK73GB1J101J KPMXE 1€13 TC4052BF IC (4CH MPX/DE-MPX) 
R244 RK73GB1J101J CHIP R 100 1/16W E2E3E9 1C14 " | TC74VHCO8F IC 


R245 
R501-504 


RK73GB1J473J 
RK73GB1J473J 


IC15 


TC74VHC245F IC 
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bO-O/U0O | 
PARTS LSIT 


CONTROL UNIT (X53-356X-XX) 
TX-RX UNIT (X57-4620-00) 


Ref. No. | Address New Parts No. Description | Ret. No. | Address woe Parts No. Description cami 


CEO4EW1C470M ELECTRO 47UF 


C16 CXD10950 IC (1/0 EXPANDER) 


C17,18 * | TC74VHC138F IC CK73GB1E223K CHIP C 0.022UF K 
1019 * | TC74VHC573F IC CQ92M1H154K MYLAR O.15UF K 
C20,21 L292K371 IC (ENCODER PROCESSOR) C55 CK73FB1H102K CHIP C 1000PF K 


C22,23 CXD10950 


IC (I/O EXPANDER) CEO4EW1C101M 


ELECTRO 1O0UF 


C24 


68HC05G62419553 IC CC73ECH1H202J CHIP.C 2000PF J 
25,26 TC4584BF IC (BUFF) C58 CK73FB1H103K CHIP C O.010UF K 
1C27 * | ADM232LAR C C59 CC73GCH1HE80J CHIP C 68PF J 
C28 NJM2904M C (OP AMP X2) C60 CC73GCH1H180J CHIP C 18PF J < 
1C29 TC7S32F IC (2CH NAND GATE) CC73GCH1HO60D CHIP C 6.0PF D 


C501-504 UPD6345GS C 
a1 DTA143EK DIGITAL TRANSISTOR 
Q2 DTC143EK DIGITAL TRANSISTOR 
Q3,4 DTC114EK DIGITAL TRANSISTOR 
DTC143EK TAL TRANSISTOR 


CC73GCH1H470J CHIP C 47PF 
C63 CK73GB1H103K CHIP C 0.010UF K 
C64 CEO4EW1C101M ELECTRO JOOUF  16WV 
C65,66 CK73GB1H102K CHIP C 1OO0PF K 
CEO4EW1C470M ELECTRO 47UF 


DTC114EK L TRANSISTOR 


CK73GB1H102K CHIP C 1000PF 
012,13 DTA143EK : DIGITAL TRANSISTOR 


C100 CEO4EW1C100M ELECTRO 10UF 16WV 


014-22 DTC143EK DIGITAL TRANSISTOR C101 CK73FF1E104Z CHIP C O.10UF Z 
023,24 DTA143EK DIGITAL TRANSISTOR C103 CEO4EW1HO10M ELECTRO 1,QUF SOWV 
DTC114EK DIGITAL TRANSISTOR 


C104 CEO4EW1C100M ELECTRO 10UF 16WV 


DIC143TK TAL TRANSISTOR CK73GB1H102K CHIP C 1000PF K 

033 DTC143EK DIGITAL TRANSISTOR C106 CC73FCH1H102J CHIP C 1O00PF J 

Q501,502 DTC114EK TAL TRANSISTOR C107 CK73FF1E104Z CHIP C O.10UF Z 
C108 CEO4EW1C100M ELECTRO 10UF 16WV 

CK73FF1E104Z CHIP C O.10UF = Z 


Ji na ee 


TX-RX UNIT (X57-4620-00) CC73FCH1H102J CHIP C 1000PF J 

C113,114 CQ92FM1H223K MYLAR 0.022UF K 

C90-2045-05 ] ELECTRO 2.2UF 25WV C116 CC73FCH1H102J CHIP C 1000PF J 

C23 CK73FF1E104Z CHIP C O}MOUF 2 C118,119 CC73GCH1H271J CHIP C 270PF J 

C45 CC73FCH1H330J CHIP C 33PF J CEO4EW1C100M ELECTRO 1OUF 1 
C6 C90-2045-05 ELECTRO 2.2UF 25WV 


CK73FF1E104Z 


CHIP C 


0.10UF 


CEO4EW1HO10M ELECTRO 1.0UF 


C122 CC73FSL1H152J CHIP C 1500PF J 
CC73FCH1H330J CHIP C 33PF J C123 CC73GCH1H101J CHIPC ., 100PF J 
C15 CC73FSL1H152J CHIP C 1500PF J C124 CC73GCH1H221J CHIP C 220PF J 
C16 CC73FCH1H101J CHIP C 100PF J CK73GB1E223K CHIP C 0.022UF K 
C17 CC73FSL1H152J CHIP C 1500PF J 
CC73FCH1H101J CHIP C 100PF J CEO4EW1C100M ELECTRO 1OUF 
C127 4 CK73GB1H103K CHIP C 0.010UF K 


CK73FF1E1042Z CHIP C 0.10UF 
C23 C90-2045-05 ELECTRO 2.2UF SWV 


C128 CC73FSL1H221J CHIP C 220PF J 
C129 CC73FCH1H101J CHIP C 100PF J 


C24 CK73FB1H223K CHIP C 0.022UF kK CEO4EW1C100M ELECTRO 10UF 
C25 CK73FF1E104Z CHIP C Q.10UF Z 
CK73FB1H223K CHIP C 0.022UF K CK73FF1E104Z CHIP C 0.10UF 
C132 CEO4EW1C100M ELECTRO 1OUF 16WV 


C90-2045-05 ELECTRO 2.2UF 


C133 CC73GCH1H101J CHIP C 100PF J 
C29 CK73FF1E104Z CHIP C O.10UF Z 


C134 CK73GB1E223K CHIP C 0.022UF K 


C30 CK73GB1H102K CHIP C 1000PF K CEO4EW1C100M ELECTRO 1OUF 
C31 CK73FB1H471K CHIP C 470PF K 
CK73FF1E104Z CHIP C O.10UF Z CK73GB1E223K CHIP C 0.022UF K 
C137 CC73FCH1H102J CHIP C 1000PF J 
CK73GB1H102K CHIP C 1000PF K C138 CC73GCH1H221J CHIP C 220PF J 
C34 C90-2045-05 ELECTRO 2.2UF 25WV C139 CC73GCH1H271J CHIP C 270PF J 
C36 CC73GCH1H330J CHIP C 33PF J CK73GB1E223K CHIP C 0.022UF K 
C37 CK73GB1H102K CHIP C 1000PF kK 
C38 CK73GB1H103K CHIP C O.OIO0UF K CEO4EW1C100M ELECTRO 1OUF 


C143 CK73GB1E223K CHIP C 0.022UF K 


CK73FB1H102K CHIP C 1O00PF «kK C144 * | COQ92FM1H683K MYLAR O.068UF K 
C41 C90-2045-05 ELECTRO 2.2UF 25WV C145 CK73FB1E104K CHIP C O.10UF K 
C42 CK73FB1H103K CHIP C O.010UF K CC73FCH1H102J CHIP C 1000PF J 
C44 CK73GB1H102K CHIP C 1OO0PF  K 

CC73FCH1H121J CHIP C 120PF J CK73GB1E223K CHIP C 0.022UF 


CEO4EW1C100M ELECTRO 1OUF 16WV 
CC73FCH1H102J CHIP C 1000PF JJ 
CC73GCH1H271J CHIP C 270PF 


CK73GB1H102K 
CK73GB1H102K 


CHIP C 
CHIP C 


1000PF 
1000PF 
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C166,167 
C168, 169 
C170 

C171-176 


C177 
C178,179 
C180,181 
C182 
(183-185 


C186 
C187 
C188 
C189 
C190 


C191,192 
C193 
C194 
C195 
C196,197 


C198 
C199,200 
C201 ,202 
C203,204 
C205 


C206,207 
C208 

C209,210 
€212,213 
C214 


C215,216 
C218,219 
C221,222 
C223 
C224 


C225 
C226 - 
C227 
C228 
C229 


C230 
C231,232 
C233 

C235,236 
C237 


C240 
C241 
C300,301 
C302 


p 


CK73GB1E223K 
CEO4EW1C100M 
CK73FF1E1042Z 
CK73GB1E223K 
C90-2045-05 


CK73FF1E104Z 
CK73GB1E223K 
CEO4EW1C100M 
CK73FF1E1042Z 
CEO4EW1C100M 


CK73FF1E104Z 
CEO4EW1C100M 
CK73FF1E104Z 
CK73GB1H103K 
CEO4EW1C100M 


CQ92M1H103K 

CC73FSLIH152J 
CC73ECH1H202J 
CC73GCH1H331J 
CC73FSL1H152J 


CEO4EW1C100M 
CC73GCH1H331J 
CK73GB1H562K 

CEO4EW1C100M 
CC73GCH1H331J 


CEO4NW1C100M 
CK73GB1H103K 

CEO4NW1C100M 
CEO4EW1HO10M 
CEO4NW1C100M 


CEO4EW1C100M 
CEO4NW1C220M 
CK73GF1E104Z 

CEO4NW1E4R7M 
CEO4EW1C100M 


CK73GF1E104Z 
CK73GB1E223K 

CEO4NW1C100M 
CEO4NW1HO10M 
CK73GB1H472K 


CEO4EW1C100M 
CK73EF1E4742 
CK73FB1H102K 
CEO4EW10471M 
CEO4EW1C100M 


CEO4EW1C470M 
CEO4EW1C101M 
CEO4EW1C100M 
CEO4EW1C101M 
CEO4EW1C100M 


CEO4EW1C471M 
CK73EF1E4742Z 
CQ92M1H154K 
CK73FB1H102K 
CEO4EW1E471M 


CC73FSL1H152J 
CEO4EW1H010M 
CC73FCH1H101J 
CC73GCH1H101J 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 
ELECTRO 


CHIP C 
CHIP C 
ELECTRO 
CHIP C 
ELECTRO 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 
ELECTRO 


MYLAR 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


ELECTRO 
CHIP C 
CHIP C 
ELECTRO 
CHIP C 


ELECTRO 
CHIP C 

ELECTRO 
ELECTRO 
ELECTRO 


ELECTRO 
ELECTRO 
CHIP C 

ELECTRO 
ELECTRO 


CHIP C 
CHIP C 

ELECTRO 
ELECTRO 
CHIP C 


ELECTRO 
CHIP C 
CHIP C 
ELECTRO 
ELECTRO 


ELECTRO 
ELECTRO 
ELECTRO 
ELECTRO 
ELECTRO 


ELECTRO 
CHIP C 
MYLAR 
CHIP C 
ELECTRO 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 


Description 


0.022UF 
10UF 
0.10UF 
0.022UF 
2.2UF 


0.10UF 
0.022UF 
1OUF 
0.10UF 
1OUF 


0.10UF 
1OUF 

0.10UF 
0.010UF 
10UF 


0.010UF 
1500PF 
2000PF 
330PF 
1500PF 


OUF 
330PF 
S600PF 
10UF 
330PF 


1OUF 
0.010UF 
1OUF 
1.0UF 
OUF 


1OUF 
22UF 
0.10UF 
4.7UF 
10UF 


0.10UF 
0.022UF 
1OUF 
1.0UF 
4700PF 


JOUF 
0.47UF 
1000PF 
470UF 

1OUF 


47UF 
1OQUF 
1OUF 

100UF 
1OUF 


470UF 
0.47UF 
0.15UF 
1000PF 
470UF 


1500PF 
1.QUF 
100PF 
100PF 


K 
16WV 


Desti- 
nation 


PARTS LIST 


C303,304 
C305 
C306,307 
C308 
C309,310 


C312,313 
C314 
C315 
C316-320 
C321 


C326,327 
330-333 
C334 
C335 
C336-340 


C341 
C342 
C343 
C344 
C345 


C346-348 
(349,350 
C351 
C355 
C356 


C357 
C358-361 
C363 
C364 
C365-375 


C376 
(377-379 
C381,382 
C383 
C384 


C385 
C386 
C387 
C388 
C389,390 


C391-394 
C395 


CC73FCH1H1014J 
CC73GCH1H101J 
CC73FCH1H10145 
CC73GCH1H101J 
CC73FCH1H101J 


CC73FCH1H101J 
CC73GCH1H101J 
CC73FCH1H101J 
CK73FB1H102K 

CC73FSL1H471J 


CK73GB1H102K 
CK73FB1H102K 
CK73GB1E223K 
CC73GCH1H331J 
CK73GB1E223K 


CK73FF1E104Z 
CC73FSL1H152J 
CK73FB1H562K 

CK73GB1H472K 
CK73GB1E223K 


CC73FCH1H101J 
CK73FF1E104Z 
CK73GB1E223K 
CEO4NW1C100M 
CEO4EW1HR47M 


CEO4EW1C100M 
CK73FB1H103K 
CK73GB1H103K 
C90-2045-05 
CK73FB1H471K 


CK73GB1E223K 
CK73FB1H471K 
CK73FB1H103K 
CK73GB1H102K 
CK73FB1H102K 


CK73GB1H103K 
CK73FB1H103K 
CK73GB1H103K 
CK73FB1H471K 
CK73GB1H471K 


CK73FB1H103K 
CK73GB1H103K 
CC73FSL1H471J 
CK73FB1H103K 

C90-2167-05 


£40-3239-05 
£40-3239-05 
£40-3242-05 
£40-5747-05 
£40-3243-05 


£40-5736-05 
£40-5740-05 
£40-3240-05 
£40-3238-05 ~~ 
£40-5741-05 


£40-3237-05 
£04-0191-05 
£02-2015-05 
£40-5067-05 


itS-Or US 


TX-RX UNIT (X57-4620-00) 


Desti- 


iption ; 
Descriptio ation 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 


CH 


CHIP C 


PE 


CHIP C 
CHIP C 


C 


CHIP C 


CH 


HIP C 


AG 


CHIP C 
CHIP C 
ELECTRO 


ELECTRO 


ELECTRO 


CHIP C 
CHIP C 
ELECTRO 


CH 


CHIP C 


iG 


CHIP C 
CHIP C 
CHIP C 


CH 


CH 


PC 


PC 


CHIP C 
CHIP C 
CHIP C 
CHIP C 


CH 


ime 


CHIP C 
CHIP C 
CHIP C 


E 


b=} 


nal 


mmo 


P 
P 
P 


LECTRO 


PIN CONNECTOR (4P 
N CONNECTOR (4P) 
N CONNECTOR (7P. 
N CONNECTOR (11P) 
N CONNECTOR (8P 


LAT CABLE CONNECTOR (26P) 
LAT CABLE CONNECTOR (20P) 
N CONNECTOR (5P) 

N CONNECTOR (3P) 

LAT CABLE CONNECTOR (8P) 


S672 etd) 


N CONNECTOR (2P) 
F COAXIAL CABLE SOCKET 
OCKET FOR IC 

N CONNECTOR (10P} 


100PF 
OOPF 
OOPF 
100PF J 
OOPF J 


ja He OG 


OOPF J 
OOPF J 
OOPF J 
0 
7 


—_ 


1000PF K 
470PF J 
1000PF K 
1000PF K 
0.022UF K 

J 

K 


330PF 
0.022UF 


Q.10UF Z 
1500PF J 
S600PF «K 
4700PF K 
0.022UF K 


100PF J 
O.10UF = Z 
0.022UF kK 
1OUF 16WV 


0.47UF 


JOUF 
O.010UF «K 
O.010UF K 
2.2UF 25WV 
470PF 


0.022UF K 
470PF K 
O.010UF kK 
1O00PF kK 
OPF OK 


100 


O.010UF K 
O.010UF K 
O.OIOUF Kk 
K 
K 


470PF 
470PF 


O.010UF K 
Q.OIOUF K 
470PF J 
O.010UF K 
100UF 1 
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Ww Ul 


TX-RX UNIT (X57-4620-00) 


Ji £11-0455-05 


£11-0431-05 
J4 £63-0401-05 
J5 £06-1352-05 


£11-0455-05 


Ad * | £58-0428-05 
£37-0536-05 


F01-1005-04 
F11-1127-04 


G02-0574-04 
G02-0719-04 


L72-0374-05 


CF3 L72-0366-05 
li L40-2285-48 
L2 L40-4785-48 


(40-1011-15 


L L34-4397-05 
L5 L40-1011-15 


L8 * | 140-4711-15 
g (40-1011-15 
L10 L40-1092-12 


L40-1011-15 


Li8 L40-1001-15 
L19,20 * | L39-1245-05 
L21 * | L40-2711-33 


L40-2201-1 


2 


L40-1092-1 
L40-1001- 


RK73FB2A103J 
R2,3 RK73GB1J103J 
R4-6 RK73GB1J101J 
R7 RK73FB2A103J 
RK73GB1J682J 


g RK73GB15222J 
R10 RK73GB1J330J 


Ril RK73GB1J183J 
R12 RK73FB2A103J 


RK73GB1J101J 


RK73GB1J680J 


R17,18 RK73FB2A2225 
R19 RK73GB1J101J 
R21-24 RK73FB2A103J 


RK73GB1J682J 


RK73FB2A104J 


R52 RK73GB1J392J 
R53 RK73GB1J221J 
R54 RK73GB1J152J 


RK73GB1J103J 


RK73GB1J334J 


R58 RK73GB1J470J 
R59 RK73GB1J151J 
R60 RK73GB1J152J) 


RK73GB1J333J 


RK73GB1J223J 
R63 RK73GB1J102J 
RK73GB1J470J 
RK73GB1J5221J 
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PHONE JACK 
-PHONO JACK 
DIN SOCKET 


PHONE JACK (3.5D) 


SUB PLUG (D) 9P 


HEAT SINK 
SHIELDING 


FLAT SPRING 
FLAT SPRING 


CASE 


LEAD WIRE WITH MINIPIN PLUG 


CERAMIC FILTER (455KHZ) 
CERAMIC FILTER (455KHZ) 


Aare Desti- 


PHONE JACK (3.50) 


SMALL FIXED INDUCTOR (220NH) 


SMALL FIXED INDUCTOR 
LL FIXED INDUCTOR 


SMA 


COIL 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMA 


COIL 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 


CHIP R 
CHIP R 


10K 
10K 
100 
10K 
6.8K 


2.2K 
33 

18K 
10K 
100 


68 
2.2K 
100 
10K 
6.8K 


100K 
3.9K 
220 

1.5K 
10K 


330K 
47 
150 
1.5K 
33K 


1.0K 
47 


LL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


oS cc cc 


1/16W 
1/16W 
1/10W 


1/16W 
1/16W 
1/10W 


1/10W 
1/16W 
1/10W 


1/16W 
1/16W 
1/16W 


1/16W 
1/16W 
1/16W 
1/16W 


1/16W 
1/6W 


PARTS LSIT 


R100 
R101 
R103 
R104 
R105 


R106 
R109 
R110 
R111 
R113 


R114 
R117 
R118 

R119,120 
R121,122 


R123 
R124 
R126 
R127,128 
R129 


R130 
R131 
R132 
R133 
R134,135 


R136 
R137 
R138 
R139 
R140 


R141 
R142,143 
R144 
R145 
R146,147 


R148 
R149 
R150 
R151 
R152 


R153,154 
R155 
R156 
R157 
R158,159 


R160 
R161 
R162,163 
R164 
R165 


R166 
R167 
R168 
R169 
R170 


R171,172 
R173 
R174 
R175 


om ool] ro 


Desti- 
nation 


10 J 


CHIP R 
CHIP R 4.7K 
CHIP R 1.0K 
CHIP R 4.7K 
CHIP R 1.0K 


RK73FB2A100J 
RK73GB1J472J 
RK73GB1J102J 
RK73GB1J472J 
RK73GB1J102J 


1/16W 
1/16W 


Ee i 


RK73GB1J154J CHIPR 150K J 
RK73GB1J102J CHIPR 1.0K J 1/16W 
RK73GB1J223J CHIPR = 22K J._—s/16W 
RK73GB1J222J CHIPR 22K J 1/16W 
AK73GB1J104J CHIPR 100K J 


RK73GB1J472J CHIP R 4.7K 


RK73GB1J823J CHIP R 82K 1/16W 
RK73GB1J222J CHIP R 2.2K 1/16W 
RK73GB1J223J CHIP R 22K 1/6W 


Cc - Co ic. (ce 


RK73GB1J123J CHIP R 12K 


RK73GB1J223J CHIP R 22K! 
RK73GB1J103J = | CHIPR 10K J 1/16W 
RK73GB1J183J CHIP R 18K J 1 /16W 
RK73GB1J103J CHIP R WOK 6S 1/16W 
RK73GB1J472J CHIP R aK) A) 


RK73GB1J223J CHIP R 22K 


J 
RK73GB1J101J CHIP R 100 J 1/16W 
RK73GB1J472J CHIP R 47K J I/16W 
RK73GB1J103J CHIP R 10K =O Ss I/16W 
J 


RK73GB1J152J CHIP R 1.5K 


RK73GB1J331J CHIP R 330 


RK73FB2A102J CHIP R 1.0K 1/10W 
RK73GB1J152J CHIP R 1.5K 1/16W 
RK73GB1J223J CHIP R 22K 1/16W 


ce & Gcrc. c 


RK73GB1J470J CHIPR = 47 


RK73GB1J392J CHIP R 


J 
RK73GB1J222J CHIP R 22K J 1/16W 
RK73GB1J101J CHIP R 100 J 1/16W 
RK73GB1J472J CHIP-Ri, ~" 4.7Ke 1/1 6W, 
J 


RK73GB1J101J CHIP R 


RK73GB13471J CHIP R J 
RK73GB1J101J CHIP R 100 J 1/16W 
RK73GB1J471J CHIP R 470 J 1/16W 
RK73GB1J472J CHIP R 47K J  1/16W 
RK73GB1J152J CHIP R J 


RK73GB1J331J CHIP R J 
RK73GB1J222J CHIP R PEAS Si VAN 
RK73GB1J332J CHIP R 3.3K J  1/16W 
RK73GB1J222J CHIP R 2.2K - 5  1/16W 
RK73GB1J472J CHIP R J 


RK73GB1J103J CHIP R 


J 
RK73GB1J222J CHIP R 2.2K J  1/16W 
RK73GB1J331J CHIP R 330) AGW. 
RK73GB1J222J CHIP R 2.2K J  I/16W 
J 


RK73GB1J331J CHIP R 


RK73GB1J392J CHIP R 


RK73GB1J472J CHIP R 4.7K 1/16W 
RK73GB1J100J CHIP R 10 1/16W 
RK73GB1J471J CHIP R 470 1/16W 


RK73GB1J101J CHIP R 


(Se ee tT 


RK73FB2A100J 
RK73GB1J101J 
RK73GB1J123J 
RK73FB2A123J 


CHIP R 
CHIP R 100 
CHIP R 12K 
CHIP R 


1/16W 
1/16W 


et es, eer 


R176 
R177 
R178 
R179 
R180 


R181 
R182 
R183 
R184 
R185 


[em fo] rene 


RK73FB2A183J 
RK73GB1J183J 
RK73FB2A153J 
RK73GB1J103J 
RK73GB1J821J 


RK73GB1J222J 
RK73GB1J103J 
RK73FB2A153J 
RK73GB1J272J 
RK73GB1J153J 


R186 
R187 
R188 
R189,190 
R191,192 


R193,194 
R196 
R197 
R198,199 
R200 


RK73FB2A222J 
RK73GB1J5223J 
RK73GB1J101J 
RK73GB1J153J 
RK73GB15222J 


RK73GB1J223J 
RK73FB2A4725 
RK73GB1J103J 
RK73GB1J104J 
RK73FB2A101J 


R201 
R202,203 
R204 
R205 
R206 


PARTS LIST 


Description 


CHIP R 18K J 1/10W 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


18K Ss 1/16W 
15K J = 1/10W 
WOK 86S A/16W 


10K = J 1 /16W 
J 


15K 1/10W 
27K J  I/16W 


CHIP R 22K J  1/10W 
CHIP R 22K J 1/16W 
CHIP R 100 J 1/16W 
CHIP R 1K J 1/16W 
CHIP R 2.2K J  1/16W 


CHIP R 4} 
CHIP R 47K J  1/10W 
CHIP R 10K J 1/16W 
CHIP R WOK J 1/16W 
CHIP R J 


RK73GB1J221J5 
RK73GB1J104J 
RK73GB1J222J 
RK73GB1J272J 
RK73GB15224J 


R207 
R208 
R203 
R215 
R220 


CHIPR 220 J 1/16W 
CHIP R 100K J 1/16W 
CHIP R 22K J I/16W 
CHIP R 27K J 1/16W 
CHIP R J 


RK73GB1J222J 
RK73GB1J123J 
RK73GB1J563J 
RK73GB1J681J 
RK73GB1J103J 


R300 
R301 
R303-319 
R320 
R323 


RK73FB2A100J 
RK73GB1J101J 
RK73GB1J101J 
RK73GB1J102J 
RK73GB1J101J 


R325 
R330 
R331 
R332 
R334 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


22K J «t/6W 
12K 6S A/BW 
S6bK J s«1/16W 
680 J 1/16W 


CHIP R 10 J 1/10W 


CHIP R 


100 J 1/16W 


CHIP R 100 «6S 1/16W 


CHIP R 
CHIP R 


RK73FB2A473J 
RK73GB1J470J 
RK73GB1J102J 
RK73GB1J5222J 
RK73GB1J331J 


R335 
R336 
R337 ,338 
R339,340 
R343 


1.0K J 1/16W 


CHIP R 47K J 1/10W 
CHIP R 47 J 1/16W 
CHIP R 0K J I/16W 
CHIP R 22K J  1/16W 
CHIP R J 


RK73GB1J101J 
RK73GB1J102J 
RK73GB1J124J 
RK73GB1J334J 
RK73GB1J471J 


R344 

R345-347 
R348,349 
350,351 
R352-354 


R355 
R356 
R357 
R358 
R359 


RK73FB2A2R2J 
RK73GB1J101J5 
RK73GB1J473J 
RK73FB2A473J 
RK73GB1J473J 


RK73GB1J103J 
RK73GB1J473J 
RK73GB1J103J 
RK73GB1J473J 
RK73GB1J101J 


R364,365 
R366 

R367,368 
R369 


CHIP R 1000 J ABW 
CHIP R 10K J  1/16W 
CHIP R 120K J 1/16W 
CHIP R 330K J  1/16W 
CHIP R J 


CHIP R 2.2 J 1/10W 
CHIP R 100 J 1/16W 
CHIP R 471K JS 1/16W 
CHIP R 471K J  1/10W 
CHIP R J 


CHIP R 10K J 1/16W 
CHIP R 47K J 1/16W 
CHIP R 10K J 1/16W 
CHIP R 47K J 1/\6W 
CHIP R J 


RK73GB1J222J) 
R92-1252-05 

RK73FB2A473J 
RK73GB1J473J 


CHIP R 22K J  1/16W 
CHIP R 0 OHM 
CHIP R 47K SJ W/W 


CHIP R 


Desti- 
nation 


R371-374 
R376 
R377,378 
R379 
R380-418 


R419-428 
R423 
R430 
R431,432 
R433 


R434 
R435,436 
VR1,2 


cg 

1C15 
C16 
1C17 


mm fel] ho 


RK73GB1J473J 
RK73GB1J473J 
RK73FB2A473J 
RK73GB1J473J 
RK73FB2A103J 


RK73GB1J1015 
RK73FB2A103J 
RK73GB1J472J 
RK73GB1J103J 
RK73GB1J102J 


RK73GB1J470J 
RK73GB1J472J 
R12-6732-05 

R12-6742-05 


RLS73 
1SV166 
DAP202K 
RLS73 
DSP56002FC40 


MBCG24173-6173 
* | 27C256PCJJTC-K 
* | 27C256PCJJUC-K 
* | 27C256PCJJVC-K 
MCM56824AFN20 


MCM56824AFN25 
* |7032LC44JLOA 
MB86001 PF 
AK4318-VS 
NJM2100M 


1C18 
1019-21 
1€22 
1€23 
1024 


1C25 
1€26 
1027 
1€28 
1C29 


\C30 
1C31 
1€33 
1034 
IC35 


1C36 
1037 ,38 
1C39 
1040 
1€41,42 


MC74HC4053F 
NJM4560M 

* | AD822AR 
MC74HC4052F 
NJM2100M 


AK5340-VS 
M62363FP 
AK4318-VS 
NJM2100M 
M51131L 


NJM2100M 
M51131L 
LA4422 
PCM69AU 
AD822AR 


NJM4560M 
UPC7805H 
NJM78LO5UA 
NJM78LO08UA 
NJM3404AM 


NJM5532M 
TC7S04F 
DTC124EK 
28€2714(Y) 
DICI24EK  ~ 


2SC3324(G) 
2SK210(GR) 
2SC€2714(Y) 
2SC€2712(Y) 
2SC2412K(S) 


TS-87085 


TX-RX UNIT (X57-4620-00) 


Description 


CHIP R 47K J 1/16W 
CHIP R 47K J 1/16W 
CHIP R 47K J -1/10W 
CHIP R 47K J 1/16W 


CHIP R 


CHIP R 


CHIP R 10K 6S S1/10W 
CHIP R 47K J  1/16W 
CHIP R WOK Js 1/16W 


CHIP R 


CHIP R 47 
CHIP R 47K J  1/16W 
TRIMMING POT. 470 

TRIMMING POT. 


DIODE 
DIODE 
DIODE 
DIODE 
C 


IC (GATE ARRAY) 
C 
IC 
C 
IC 


IC 
IC 
IC 
IC 
IC (OP AMPLIFIER) 


IC (ANALOG SW) 
IC (OP AMP X2) 
IC 

\C (HPF) 

IC (OP AMPLIFIER) 


C (AD CONVERTER (18 Bit)) 
C (8bit D/A CONVERTER) 
IC 
C (OP AMPLIFIER) 

C (ELECTRO VOLUME) 


IC (OP AMPLIFIER) 
C (ELECTRO VOLUME) 

IC (AF POWER AMP/ 5.8W) 
C (18bit D/A CONVERTOR) 
IC 


IC (OP AMP X2) 
IC (VOLTAGE REGULATOR/ +5V) 
IC (VOLTAGE REGULATOR/ +5V) 
IC (VOLTAGE REGULATOR/ +8V) 
IC (OP AMP X2) 


IC (OP AMP) 

IC (2CH NAND GATE) 
DIGITAL TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 


TRANSISTOR 
FET 

TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


Desti- 
nation 


79 


lbO-O/U0 


TX-RX UNIT (X57-4620-00) 
VCO2 (X58-3390-03) 


New 
Ref. No. | Address arte 


Q23 
025 
026 


T 2F 


R45 


80 


Parts No. 


DTC124EK 


2SC2712{Y) TRANSISTOR 
DTA143EK DIGITAL TRANSISTOR 
DTC124XK DIGITAL TRANSISTOR 


DTC143EK 


VCO2 (X58-3390-03) 


DIGITAL TRANSISTOR 


B42-2437-04 S/NO LABEL 

CK73FB1H102K CHIP C 1O00PF K 
CC73FSLIH101J CHIP C 100PF J 
CC73FCH1HO70D CHIP C FORE fo) 
CC73FCH1HO70D CHIP C 7.0PF OD 
CC73FCH1H220J CHIP C 22PE Ww 
CC73FCH1H180J CHIP C 18 ete! 
CC73FCH1H120J CHIP C 2P Rents 
CK73FB1H102K CHIP C 1O00PF K 
CC73FCH1HO10C CHIP C 1.0PF C 
CK73FB1H102K CHIP C 1Q00PF K 
C05-0331-15 TRIMMER CAPACITOR —10PF 
E23-0464-05 TERMINAL 

F11-1085-04 SHIELDING CASE 

F11-1086-14 SHIELDING COVER 

G13-0904-04 CUSHION (COVER) 

(33-0690-05 CHOKE COIL (3.3UH) 

34-2353-05 COIL 

N30-2604-41 PAN HEAD MACHIN SCREW 
RK73FB2A682J CHIP R 68K J  1/10W 
RK73FB2A271J CHIP R 270 J 1/10W 
RK73FB2A330J CHIP R 33 J 1/10W 
RK73FB2A4725 CHIP R 47K J  1/10W 
RK73FB2A471J CHIP R 470 J 1/10W 
RK73FB2A560J CHIP R 56 J 1/10W 
1$V164 DIODE 

2SKS08NV(K52) FET 

2SC€2714(Y) TRANSISTOR 


PARTS LSIT 


nation 


DIGITAL TRANSISTOR 


LOo-G/USD 


EXPLODED VIEW 


H M3 x 6 (F) : N32-3006-46 

| M3x6 (OC) : N33-3006-41 

J M2.6 x 6 (Br-Tap) : N87-2606-46 60 

K M3x6(Br-Tap) :N87-3006-46 

M M2.6x8(F-Tap) :N88-2608-46 34 Be 
P M3x10(TP-T)  :N91-3010-46 


AT UNIT 
(X53-3340-02) 


Parts with the exploded numbers larger than 700 are not supplied. 81 


EXPLODED VIEW 


bO-OlUO 


oS CXGL 


9v-800€-06N: (dl)8XEW N 
9-9092-ZEN: (4)9XOCW DO 


(6/I) vYXx g RO zx 


Ura 


Sf 
Sax! 


(6/a) vyx £6 
ey 


= [=] 
i=l 
ov 200Rn 


fuan 6 


exLs 


(ASSV AV1dSIq) 9 


Parts with the exploded numbers larger than 700 are not supplied. 


82 


lo-G/US 
EXPLODED VIEW 


K M3x6(Br-Tap)  :N87-3006-46 
S M3x 6 (F-Tap) : N88-3006-46 


a 


'VR101, 102 ~ 
mete 


AT UNIT 


87 


lbO-O/UO 


PACKING 


21. DIN plug (7P) 24 DCcord 12 Warranty card 
(E07-0751-05) : (E30-3157-15) (B46-0310-03) : E,E2,E3,E9 

22 DIN plug (13P) with Fuse (25A/32V) (B46-0410-40) : K 
(E07-1351-05) (FO5-2531-05) (B46-0422-00) : P 

26 Fuse (25A/32V) 56 Bag 13 Instruction manual 
(F05-2531-05) (H25-0708-04) (B62-0542-00) 

27 Fuse (4A/250V) 14 Instruction manual 


(F06-4029-05) (B62-0543-00) : M,M2,E2,E3 
54 Bag 15 Instruction manual 
(H25-0029-04) " (B62-0544-00) : M,M2,E2,E3. 
Bea 16 Instruction manual 


(B62-0545-00) : P,M,M2,E3,E9 


A SS 17 Instruction manual 
55 Bag AA (B62-0546-00) : E 


18 Instruction manual 
(H25-0079-04) 
MIC Microphone (B62-0547-00):E 
(T91-0352-15) 


52 Carton board 
(H13-0963-04) 


50 Polystyrene foamed fixture (F) 
(H10-2791-01) 


\ 


Polystyrene foamed fixture (R) 
(H10-2792-01) 


51 


53 Protection cover 
(H20-1437-03) 


57 \|tem carton case 
(H52-0730-02) 


58 Outer packing case 
(H62-0641-03) 

11. UPC code label 
(B44-2163-04) 


8 Sticker 
(B42-5526-04) : K 


1S-3/05 


ADJUSTMENT 


Required Test Equipment 
1. DC Voltmeter (DC V.M) 
1) Input resistance : More than 1MQ 
2) Voltage range : 1.5 to 1000V AC/DC 
Note : A high-recision multimeter may be 
used. However, accurate readings can not 
be obtained for high-impedance circuits. 


2. DC Ammeter 
1) Current range : 100mA, 1.5A, 15A, high-pre- 
cision ammeter may be used. 


3. RF VTVM (RF V.M) 
1) Input impedance : 1MQ and less than 3pF, 
min. 
2) Voltage range : 10mV to 300V 
3) Frequency range : 10kHz to 5010MHz 


4. AF Voltmeter (AF V.M) 
1) Frequency range : 50Hz to 10kHz 
2) Input resistance : 1MQ or greater 
3) Voltage range : 10mV to 30V 


5. AF Generator (AG) 
1) Frequency range : 200Hz to 5kHz 
2) Output : 1mV or less to 1V, low distortion 


6. AF Dummy Load (DM. SP) 
1) Impedance : 8Q 
2) Dissipation : 3W or greater 


7. Oscilloscope 
Requires high sensitivity, and external syn- 
chronization capability (150MHz or greater). 


8. Sweep Generator (Sweep G.) 
1) Center frequency : 50kHz to 9OMHz 
2) Frequency deviation : Maximum +35kHz 
3) Output voltage : 100mV or greater 


9. Standard Signal Generator (SSG) 
1) Frequency range : 50kHz to 50MHz 
2) Output : -133dBm/0.05pnV to 7dBm/500mV 
3) Output impedance : 50Q 
4) AM and FM modulation can be possible 
Note : Generator must be frequency stable. 


10. Frequency Counter (f. counter) 
1) Minimum input voltage : 50mV 
2) Frequency range : 150MHz or greater 


11. Noise Generator (Noise G.) 
Must generate ignition noise containing harmon- 
ics beyond 30MHz. 
12. RF Dummy Load 
1) Impedance : 150Q and 50Q 
2) Dissipation : 150W or greater 


13. Linear Detector 
1) Frequency range : 30MHz 


14. Power Meter 
1) Impedance : 50Q 
2) Dissipation : 300W continuous or greater 
3) Frequency limits : G(OMHz or greater 
15. Spectrum Analyzer 
1) Frequency range : 100kHz to 110MHz or greater 
2) Bandwidth : 1kHz to 3MHz 


16. Detector 
1) For adjustment of BPF 


IN OUT 
[o) a 
ToRFunit & 10F 1N60 S To oscilloscope 
OUT IN 


2) For adjustment of PLL/VCO BPF 


INO————_] OUT 
Oo a 
To PLL unit eS S To oscilloscope 
OUT IN 


17. Directional Coupler 


18. Monitor Receiver 
R-1000 class 


19. Microphone 
MC-43S or MC-60S8 


20. Tracking Generator 
21. Distortion Meter 


22. Double Signal Pad (5022) 


89 


90 


O-O/U9O 


Preparation 


ADJUSTMENT 


Unless otherwise specified, knobs and switches 


should be set as follows. 


POWER eee ON 
Ailiggt. see ee ed eee @) 
NG CAR eee Center 
NB LEEVER ee Center 
SC) ieee eh eee 0 
DANES hee ee oe Cee @) 
REO ete ne ee MAX 
Front Panel 
( 
| 
a= 


Rear Panel 


—1—7—* 
at? 


* 
ewe a 


1 
awe Face 
cove S 
HF T@ TS-870 


PROCESSOR Center 
MIiGas te Hee Center 
PANIES eee Soar MAX 
GAR sexo eee Center 


ere eree eae 


» ag 


lLo-6/US 
ADJUSTMENT 


A. Lead wire with minipin plug B . Flat cable (8P) C. Flat cable (12P) 
(E37-0064-05) (E37-0581-05) (E37-0580-05) 
About 27cm About 25cm About 25cm 


SJ 


FILTER 
S53 
QY] 


section 


CONNECTION 
section 


C. Flat cable (12P) 


Se 
VK 


Q 
2 9 
i LW 
7 
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bO7-OlUo 


92 


ADJUSTMENT 


Service Adjustment Mode 

@ Outline 

- The TS-870S is adjusted by the normal method and 
by another method using the service adjustment 
mode. 
In the adjustment mode, there are 28 menu num- 
bers AO to BB. All adjustment data items are saved 
in the EEPROM. 
When the service adjustment mode is entered, data 
is read from the EEPROM and placed in the CPU 
RAM so that settings can be modified. 
The EEPROM is updated only when data is written 
in Menu No. BA. 
Note : Transmission is possible in reception-related 
adjustment modes. 


@ Operation procedure 

1. Adjustment mode start 
Hold down the [N.R.] key and [LSB/USB] key, and 
turn the [POWER] switch ON to enter the adjust- 
ment mode. The menu number will appear in 
M. CH on the display. 

2. Adjustment mode menu number selection 
When the [M. CH/VFO. CH] control is turned, the 
menu number changes. 

3. Adjustment mode data writing 
Press the [UP]/[ DOWN] key or the microphone [UP]/ 
[DOWN] key in MENU No. BA. 

4. Adjustment mode cancel 
When the [CLR] key is pressed, the normal 
memory-channel dispiay returns. 
Note : If the power is switched OFF in the adjust- 
ment mode, it is canceled. 


Service Adjustment Mode Menu 
| Menu No. | djustment function 
=Clecks 


A 
AO System 
(Program version confirmation) 


Smeter (SSB) 
S9 level setting 

8.83MHz IF filter center frequency 

correction 

455kHz IF filter center frequency 

correction 


100W adjustment 
50W adjustment 
25W adjustment 
10W adjustment 


g9__| FM 


All LCD segments light 
(Not light ON AIR lamp) 


Description 


Checxsum display 


adjustment 


ALC meter 


15-3/U5S 
ADJUSTMENT 


Display Check 


1. All reset 


2. All LCD 
segments 
lignt 


. 2OMHz 
frequency 
adj. 


. 2ZOMHz 
peak adj. 


. BOMHz BPF 
ad}. 


. 55MHz BPF 
adj. and 
-frequency 
check 


. Lock voltage 
adj. & check 
VCO1 


. Lock voltage 
adj. & check 
VCO2 


. Lock voltage 
adj. & check 
WiGOsmas 


. Lock voltage 
adj. & check 
VCO4 


. Lock voltage 
adj. 
LO2A (VCO2) 
X58-3390-03 


1) Menu No. 


PLL Section 


Receive 
1) Display f. : 


Receive 


Condition 


Condition 


1) [POWER] : 
MODE : FM 


Test- 


1) DC IN: DC 13.8V 
Pushing [A=B] key down, 
[POWER] : 


ON. 


: BB 


equipment 


Unit 


Measurement 


Measurement 


ON f. counter 


14.000MHz 


MODE : USB 


1) MODE : FM 


Receive 
1) Display f. : 


Receive 


2) Display f. : 14.000MHz 


1) Display f. : 
2) Display f. 
1) Display f. : 
2) Display f. : 
1) Display f. 
2) Display f. : 
1) Display f. : 
2) Display f. : 


1) Display f. : 


14.000MHz 


MODE : FM 


30kHz DC V.M 


: 7. 489MHz 


7. 500MHz 


14.489MHz 


: 14.490MHz 


21.489MHz 


21.490MHz 


30.000MHz 


30.000MHz 


| om 
equipment 


PLE 


CN510 
(TP) 


CN503 


Terminal 


Terminal 


Adjustment 


Unit | Parts Method 


Front 
panel 


Display} After displaying 
HELLO, the display 
is reset as follows: 
DISP f. : 14.000.00 
MODE : USB 
METER : ALC 

ANT : 1 


AGC 


Adjustment 


Frequency adjust. 


Repeat for MAX. 


Specifications/Remarks 


Display should be normal 
Should be at the reset 
frequency. 


All LCD segments light. 


Specifications/Remarks 


20.000MHz + 20Hz 


Repeat for MAX. 


Frequency check 


1.8V 
2 s-oahea 


Voltage check 


TC507 |1.8V 


Voltage check 
ee | 


21 
TC508 


1.8V 


[Voltage check 


Pts 


TC509 | 1.8V 


Voltage check 


1 56.299~55.301MHz 
esi 0:03 
4.5~7.0V 

1.8 + 0.03V 


4.5~7.0V 


1.8+ 0.03V 


4.5~7.0V 


2 eee eee 


1.8 + 0.03V 


4.5~7.0V 


5.0 + 0.03V 


bO-O/U09 


Condition 


10. Output level 
check 
LO1 (CN504) 


1) Display f. : 14.000MHz 
MODE : USB 
Receive 


LO2A (CN505) Meaturement condition 


: 50Q terminated 


LO3 (CN502) 
20MHz (CN503) 


LO4 (CN501) 


11. 2OMHz 
frequency 
(Final check) 


1) MODE : USB 
Receive 


Receiver Section 


Condition 


. DSP PLL lock 
voltage adj. 


1) Display f. : 14.000MHz 
MODE : USB 


. AGC voltage 
adj. 


1) Display f. : 14.000MHz 
MODE : CW 
[RF] GAIN : MAX 
[AGC] : OFF 


SS = 
1) Display f. : 14.000MHz 
MODE : USB 
[AGC] : OFF 
Spectrum analyzer setting 
Center f. : 73.050MHz 
Frequency span : 50kHz 
ATT :-10dBm 
VBW, RBW : 1kHz 
V.REF : 2dB/DIV 
1) Display f. : 7,.000MHz 
MODE : USB 
i [AGC] : OFF 
[AIP] : OFF 
Spectrum analyzer setting 
Center f. : 7.100MHz 
Frequency span : 2MHz 


4. BPF adj. 


14.000MHz 


2) Display f. : 
Spectrum analyzer setting 


Center f. : 14.000MHz 
Frequency span : 5MHz 


3) Di : 21.000MHz 


) Display f. : 
Spectrum analyzer setting 
Center f. : 21.200MHz 


Frequency span : 10MHz 


94 


Sel ee 


Output level check 


Oscilloscope 


f. counter 


ADJUSTMENT 


Specifications/Remarks 


—5~+2dBm 


20.000MHz + 20Hz 


CN504 


Measurement Adjustment 
Test- : Specifications/Remarks 


TX-RX 3.50V 


os nal 
ar 4 Z 


Spectrum CN16 L65 Adjust so that gain 9060 
analyzer L67 is max. and band 73.043 73.057 
L70 shown at right 
Tracking CN17 72. becomes flat. 
generator 
(MHz) 
Spectrum | Rear | ANT L28 Waveform is as 
analyser | panel L29 | shown in the figure 6.900 7-100 7.300 
L30 at the right. 
Tracking | RF CN15 L31 
generator 
(MHz) 
L38 13.500 14-000 44 400 
L39 
L40 
(MHz) 
L44 20.600 21.200 21.500 
L45 
L46 


(MHz) \ 


Item 


(28MHz 
BPF adj.) 


5. RX IF AMP 
adj. 


6. Checksum 
check 


7. ALC voltage 
adj. 


adj. 


Full-scale 


9. 8.83MHz 
IF filter adj. 


10. 455kHz 
IF filter adj. 


Condition 


1) Display f. : 29.800MHz 
MODE : USB 
[AGC] : FAST 
SSG frequency : 22.101MHz 
SSG output : -113dBm 


1) Display f. : 14.100MHz 

MODE : USB 

[AGC] : OFF 

[AIP] : OFF 

AF output : 0.63V/8Q 
SSG frequency : 14.101MHz 
SSG output : -119dBm 


1) Menu No. : AO 


1) Menu No. : A1 


1) Menu No. : A2 
SSG frequency : 14.101MHz 
SSG output : -110dBm 


2) Menu No, : A2 
SSG output : -107dBm 


3) Menu No. : A3 
SSG output : -81dBm 


4) Menu No. : A4 
SSG output : -23dBm 


1) Menu No. : A5 
SSG1 f. : 1.79980MHz 
SSG1 output : -60dBm 

SSG2 f. : 1.80260MHz 

SSG2 output : -60dBm 


1) Menu No. : A6 


ADJUSTMENT 


Measurement 


SSG 


AF V.M 
Oscilloscope 
DM. SP 


SSG 


AF V.M 
Oscilloscope 
DM. SP 


EXT. SP 


SSG ANT 
AF V.M EXT. SP 
Oscilloscope 
DM. SP 
SSG1 Rear | ANT 
SSG2 panel 
Double 
signal pad 

Connec-| TP401 


Oscilloscope 
(10:1 probe) 


tion 
TP402 


¢ Writing data : After items 6 to 10 have been adjusted: 


1) Menu No. : BA 
2) [UP] key : Push once time 


Unit 


RF 


Connec- 
tion 


TX-RX 


Front 
panel 


Front 
panel 


Adjustment 


Parts 


ay 
L451 


VR1 


[UP] 
key 


[RIT/XIT} 
knob 


Display} Check 


[RIT/XIT] | 2.70V 


Method 


Adjust so that the 
gain is MAX. 


Repeat 2~3 times 


for MAX AF output 


reading. 


* Item 6 to 10 below are adjusted in the adjustment mode. To terminate the adjustment menu in the middle, save your settings with Menu No. BA. 


Display : 05 


[UP] key : Push 
once time 


lSo-G/US 


Specifications/Remarks 


Display : E7b9 


Reference display : 12406 


Reference display : 45+10 


Reference display : 80420 


The waveforms 
must cross. 


Display "rEAdy” — "good" (If "nG" is displayed, enter data again.) 
3) [CLR] key : Push once time (Adjustment mode terminated) 


nm 
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bO-O/U0O 
ADJUSTMENT 


Condition Specifications/Remarks 


11. ATT check | 1) Display f. : 14.100MHz ATT SW] AF output should be | AF output + 3dB 
SSG frequency : 14.101MHz : 
SSG output : -107dBm AF V.M : 
[AGC] : OFF Oscilloscope 
[AIP] : OFF DM. SP 
AF output : 1V/8Q 


ae | 
b. ATTIUPI key 6aB | 7 3 
_ATT [UP] key : 12dB 
_ATT [UP] key : 18dB 
_ATT [DOWN] key : 12dB ; 
_ ATT [DOWN] key : 6dB 


ATT [DOWN] key : 0dB : ATT display : None 


12. S/N check | 1) Display f. : Indicated below SSG Rear | ANT Note : If the frequency is 
AF VR : 0.63V/8Q panel 7.5MHz or less, AIP turns ON 
SSG f. : Indicated below AF V.M EXTE SR automatically. Turn AIP OFF 
However, USB : +1kHz Oscilloscope with the AIP switch before 
LSB : -1kHz Distortion starting measurement. 
meter 
DM. SP 


Frequency SSG output SSG MOD 
100kHz -87dBm 1kHz S/N measurement | 10dB or more. 
1.500MHz -77dBm 1kHz 
1.8MHz -119dBm OFF OFF MAX sensitivity 0.7V/8Q or more. 
3.5MHz -119dBm OFF OFF measurement 
5.5MHz -—119dBm OR Ole 
7.1MHz -119dBm OURIE OFF 

10.1MHz -119dBm ORE OFF 
12.5MHz -119dBm OFF @E 
14.1MHz -119dBm OFF OFF [AIP] : ON Sensitivity down 5~15dB. 
18.1MHz -119dBm OFF OFF 
21.1MHz -119dBm OFF OFF 
24.8MHz -123dBm ORF OFF 
29.8MHz -—123dBm OFF OFF 
29.8MHz -119dBm 1kHz 3kHz SINAD sentitivity 12dB SINAD or more. 

measurement 


13. SSB 1) Display f. : 14.100MHz SSG Rear |ANT Front |{[SQL] | Set to the point Knob position 10 : 00~14 : 00 
squelch MODE : USB panel panel |VR noise disappeared. 


check [AGC] : OFF AF V.M Sl Se 
SSG frequency : 14.101MHz | Oscilloscope 
SSG output : OFF DM. SP 


3) [SQL] VR : Fully clockwise Squelch should close. 
4) SSG output : -83dBm Squelch should open. 


14. FM squelch] 1) Display f. : 29.8MHz Front |{SQL] | Seto the point Knob position 8 : 00~12 : 00 
check MODE : FM panel | VR noise disappeared. 


Eee ee ae 
2) SSG output : -101dBm zu Squelch should open. 


SSG output : OFF 


4) SSG output : -100dBm 


2) SSG output : -119dBm Squelch should open. 
SSG MOD : 1kHz 
SSG DEV : 3kHz 


Squelch should open. 


—+ 


1) Display f. : 14.100MHz - 
MODE : USB 
SSG frequency : 14.101MHz 
SSG output : -90dBm 


2) [NB] key : ON 
{NB] VR : Center 


16. S-meter 
check 


17. Auto notch 
check 


18. Voice 
check 
(equipped 
on VS-2) 


1) Display f. : 14.175MHz 
MODE : USB 
[AGC] : FAST 
[RF] GAIN : MAX 
SSG frequency : 14.176MHz 


SSG output : -107dBm 


2) SSG output : -83dBm 


1) Display f. : 14.175MHz 
MODE : USB 
SSG frequency : 14.1765MHz 
SSG output : -73dBm 
[AUTO NOTCH] key : Push (ON) 


1) [AF] VR : Arbitrary 
(MENU] key : Push (ON) 
[{M.CH/VFO.CH] knob 

: Menu No. 48 
[UP] key : Step 73 
[MENU] key : Push (OFF) 
[FINE] key : Push (ON) 


Transmitter Section 


Condition 


3) [NB] key : ON 


ADJUSTMENT 


Measurement 


SSG ANT RF 


AF V.M 
Oscilloscope 
DM. SP 
DC V.M 
Noise G. 


EXT. SP 


SSG 


AF V.M 
Oscilloscope 
DM. SP 


Adjustment 


Method 


L81 Voltage minimum 


Adjust output of 
noise generator to 
small input (S1) and 
large input (S9) and 
check each. 


Display| S-meter level : S1 


S-meter level : S9 
S-meter level check 


Display} S-meter level check 


Adjustment 


=a 


Parts Method 


Resroy Alte) 


Specifications/Remarks 


Noise should disappear. 


—111~-101dBm 


-89~-77dBm 
Same as when [NB] key off 


S-meter off. 


The displayed frequency can 
be heard vocally. 


Specifications/Remarks 


1. TX MCF adj. 


2. TX IF AMP 
adj. 


1) Display f. : 14.200MHz 

MODE : USB 

Transmit 

Spectrum analyzer setting 
TG output : -10dBm 
Center f. : 8.83MHz 
Span : 10kHz 
V.REF : 2dB/DIV 


1) Display f. : 14.200MHz 
MODE : CW 
{(CAR] VR : Center 
Disconnect CN4 from the RF 
unit and connect a 50Q 
dummy load. 
Transmit 


2) After adjustment, set [CAR] 
VR to MAX for confirmation. 


Measurement 

Test- ; 
equipment Terminal 
Tracking | RF CN10 
generator 
Spectrum TP3 
analyzer 
50Qdummy | RF CN4 


Oscilloscope 


RF 


RF 


Connec- 
tion 


L100 | MAX. 


L99,98 
L95,94 
ESPARH 
L89 
VR3 
L457 
L456 
L455 


Repeat 2 or 3 times 
for MAX. 


UBeference value 


2.5Vp-p or more 
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lbO-O/U0 


Item 


3. Final base 
current 


Condition 


1) Display f. : 14.200MHz 
MODE : USB 
[MIC] VR : MIN 
[CAR] VR : MIN 
Final unit VR501,502 : MIN 
Connect ammeter 
+ : External power supply 
—: Power connector 
Adjust to minimum current 
with VR501 and VR502 in the 
final unit. 
Transmit 


4. ALC adj 


1) Menu No. : A7 
Transmit 


5. NULL adj. 


1) Menu No. : A7 
Transmit 


6. ALC 
frequency 
response adj. 


1) TX [M.CH] key : Push 
Display f. : 29.700MHz 


7. TX power 
adj. 


The power 
meter on the 
display is 
also calibrat- 
-ed at the 
same time. 


8. TX gain ad} 
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MODE : CW 
Transmit 

2) TX [M.CH] key : Push 
Menu No. : A7 
Transmit 

1) 50W 
Menu No. : A8 
Transmit 


After adjustment, [UP] key : Push 


2) 25W 
Menu No. : A9 
Transmit 
After adjustment, [UP] key : Push 

eee 

3) 10W 
Menu No. : AA 
Transmit 
After adjustment, [UP] key : Push 
1.9MHz band 
Menu No. : AB 
Transmit 

2) 3.5MHz band 
Menu No. : AC 
Transmit 

3) 7.0MHz band 
Menu No. : AD 
Transmit 

4) 10.1MHz band 
Menu No. : AE ° 
Transmit 

5) 14.1MHz band 
Menu No. : AF 


Transmit 


Test- 


equipment 


Measurement 


ADJUSTMENT 


Unit Unit 


Lecpinal) 


Ammeter 


¢ Item 4 to 13 below are adjusted in the adjustment mode. To termina 


Power meter 


DC V.M 


Power meter 


Power meter 


Power meter 


Final 


te the adjustment 


Filter 


Front | ANT 


panel 


Filter |VR1 


Adjustment 


Parts 


menu in 


Rear | ANT Front | [RIT/XIT] 
panel panel |knob 
Rear | ANT Filter |TC1 
panel 


Current drain 
(Minimum current) 
+250mA 


250mA over this reading. 


VR502 


Current drain 
(Minimum current) 
+ driver current 
(250mA) + 250mA. 


the middie, save your 


100W 


MIN. 


95W 


100W power check 


panel panel | knob 


panel panel | key 


Power meter| Rear | ANT Front | [RIT/XIT] [sow 


25W 


11W 


Press the [UP] key 
after the beep 
sounds for two or 
three seconds. 


Specifications/Remarks 


First adjust VR501 and VR502 
for minimum. 

Adjust VR501 for an increase 
of 250mA when switched to 

TX. Then adjust VR502 for 


settings with Menu No. BA. 


+5.0W 


Reference value 
0.5V or less 


+5.0W 


100W + 5W 

When unable to be set within 
the range, ALC and frequency 
response to be adjusted. 


+3.0W 


+2.0W 


+2.0W 


9. ALC meter 
adj. 


. SWR 
protection 
adj. 


. SWR meter 
adj. 


14. Spurious 
adj. 


15. Monitor 
level check 


7) 21.0MHz band 


8) 24.9MHz band 


9) 29.7MHz band 


2) Zone MAX 


3) Full 


Condition 


6) 18.0MHz band 


Menu No. : BO 
Transmit 


Menu No. : B1 
Transmit 


Menu No. : B2 
Transmit 


Menu No. : B3 
Transmit 


1) 1. dot 
Menu No. : B4 
Transmit 


Menu No. : BS 
Transmit 


Menu No. : B6 
Transmit 


1) Nenu No. : B7 
Transmit 
After adjustment, [UP] key : Push 


1) Menu No. : B8 
Transmit 


1) Menu No. : B9 
AG output : 1kHz/30mV 
Transmit 


ADJUSTMENT 


Test- . 


Power meter] Rear 


Power meter 
panel 


Through type] Rear 
power meter | panel 


Power meter 
Linear 
detector 
AG 


Front 


1) Menu No. : B9 
AG output : 1kHz/3mV E,X 


e Writing data : After items 4 to 13 have been adjusted: 


1) Menu No. : BA 
2) {UP] key : Push once time 


1) Display f. : 24.900MHz 
MODE : CW 
Transmit 


1) Display f. : 21.100MHz 
MODE : USB 

[MONI] key : ON 
[MONI] VR : Center 
{MIC] VR : Center 

[AF] VR : MIN 

AG output : 1kHz/10mV 
Transmit 


AG output : 1KHz/5mV K,P,M 


Display "rEAdy" > "good" (If "nG" is displayed, enter data again.) 
3) [CLR] key : Push once time (Adjustment mode terminated) 


Power meter} Rear 
Spectrum | panel 


Power meter} Rear 
AF V.M panel 
Oscilloscope 


Terminal 
ANT 


ANT 


ANT 
EXT. SP 


MIC 


Adjustment 
‘unt [Pane | 


Front 


key after the beep 


three seconds. 


[UP] key : Push 


[RIT/XIT} 


panel | knob 


{UP] key : Push 


(RIT/XIT] 
knob 


RF VR2 +1.65MHz 


Front Check 


panel 


Display 


Press the [UP] key 


sounds for two or 


spurious level MIN. 


1LO-6/US 


Specifications/Remarks 


+0.1kHz 


3.0kHz + 0.5kHz 


—60dB or less 


0.2V + 0.05V 
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bOr-Oluo 


Processor 
check 


. Sidetone 
check 


CW 
break-in 
check 


Condition 


1) Display f. : 14.200MHz 


MODE : USB 

[MIC] VR : Center 
[PROC] key : ON 
[METER] : COMP 


AG output : 1kHz/10mV 


2) AG output : 1kHz/1mV 


1) Display f. : 14.200MHz 


MODE : CW 
[MONI] VR : Center 
Key down 


1) Display f. : 14.200MHz 


MODE : CW 
[VOX] key : ON 


[FULL/SEMI] key : FULL 


2) [FULL/SEMI] key : SEMI 
[DELAY] knob : Center 


19. DRU check 
(equipped 
on DRU-3) 


Sub tone 
check 


mlx 
frequency 
check 


5 Ws 
frequency 
characteristic 
check 


100 


1) Connect a microphone to 


the MIC jack. 
MODE : USB/LSB 
[MIC] VR : Center 
[REC] key : Push 


1) Display f. : 29.100MHz 


MODE : FM 


MIC jack : 600Q terminated 
[A=B], [TX-B] key : Push 
[M.IN] key : Push two times 


{(RX-M.CH] : Push 
Transmit 


1) Display f. : 29.100MHz 


MODE : CW 
Transmit 


1) Display f. : 14.200MHz 


MODE : USB/LSB 


MIC jack : Connect to AG 


AG output : 1kHz/5mV AG 
400H2/5mV AF V.M 
2.6kHz/5mV 


Transmit 


ADJUSTMENT 


Test- 
equipment 


Power meter 


AF V.M 
Oscilloscope 
DM. SP 

Electronic 
keyer jig 


Power meter 
Oscilloscope 


Electronic 
keyer jig 


Power meter 
Linear 
detector 
Oscilloscope 
f. counter 


Microphone 


Power meter 
Oscilloscope 


Rear 


Rear 


panel 


Rear 
panel 


Front 
panel 


Front 
panel 


Measurement 


ANT 


KEY 


KEY 


at [ei unre | a 


Check 


Front 
panel 


MIC 


MIC 


Display 


ion 


oO 


Electronic keyer jig 
: Key down 


Release and press 
the [CH1] key again. 


Hold down the [CH1], 
and talk into the 
microphone. 


a. Set AG to 1.0kHz | Within 6dB 


and turn the [MIC] 
VR to set to 100W. 


. Change the AG 


frequency and 
measure the 
difference between 
the power levels at 
1.0kHz and at 
another frequency 


. Take a measure- 


ment for each USB 
and LSB. 


Specifications/Remarks 


COMP meter : 15~25dB 


COMP meter : 1dot light 


0.63V + 0.3V 


Full break-in operation 
(When the key is turned OFF, 
the receive mode returns 
immediately.) 


Semi break-in operation 
(When the key is turned OFF, 
the receive mode returns 

after a while.) 


Can be recorded for about 
15 seconds. 


The recorded voice must be 
played back. 


DEV : +0.5~1.0kHz 
Tone f. : 88.2~88.7Hz 


29.100.000MHz + 145Hz 


23. Processor 
check 


1) Display f. : 14.200MHz 
MODE : USB 
[PROC] key : ON 
{METER} key : Push 
[PROC] VR : MIN 
MIC jack : Connect to AG 
AG output ; 1.0kHz/1mV 
Transmit 


2) AG output : 1.0kHz /10mV 
(20dB UP) 


Transmit 
24. AT 1) Display f. : Indicated below 
MODE : CW 
{METER] : SWR 
[THRU/AUTO] : AUTO 
Transmit 
After checked retuen to 
receive mode. 


2) [AT TUNE] key : ON 


Adjustment Points 
@ Side view 


ADJUSTMENT 


| __Measurement 


aca nt [oni] uk [roe] a 


Through type} Rear 
power meter | panel 
150Qdummy 


Frequency 
1.910MHz 
3.500 
3.700 
7.000 

10.100 

14.000 

18.100 

21.000 

24.900 

29.700 


ANT 


AT 


CN510 (TP) 


Adjustment 


Change [PROC] VR 
so that the first 
segment on the 


Display} Check 


nea 


Note : When 
29.700MHz and 
SWR 1.0 to 1.3, 
variiable Capacitor 
has flutters so that 
it does not stop, 
adjust the TC1 at 
which SWR 1.2 or 
less is acceptable. 


COMP meter lights. 


Check | COMP meter 


bO-O/U0O 


Specifications/Remarks 


: within 15~25dB 


ON AIR LED light. 

AT TUNE LED light. 
When tuning completed, 
LEDs off. 


Begins AT tuning after enter- 
ing the transmission state. 
This should stop within 
roughly 6 seconds. 

SWR : 1.2 or less 

Power : 7OW or more 
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bO-OlUO 


ADJUSTMENT 


@ Upper view 


q Pre ] 
ra ip 


L451 


CN407 


L456 L457 Sx) 


L452 


CN413 


FT Au 


| 2 Luss 


rere CN404 


CONNECTION 


FILTER 


VR502 


CN506 


© 


PLL (X44-3210-00) (B/9) FINAL (X45-351X-XX) (A/5) 
TC506 : Lock voltage adj. (VCO1) VR501,502 : Final base current FINAL 
TC507 : Lock voltage adj. (VCO2) 
TC508 —_—_: Lock voltage adj. (VCO3) FILTER (X45-351X-XX) (B/5) 
TC509 : Lock voltage adj. (VCO4) VR1_ : ALC frequency response adj. 
TC800 : 20MHz frequency adj. TC1 : NULL adj. 
L518~520 : 55MHz BPF adj. 
L528 : 20MHz peak adj. CONNECTION (X45-351X-XX) (C/5) 
L529,530 :60MHz BPF adj. L451,452,458 : RX IF AMP adj. 
L455~457 : TX IF AMP adj. 


VCO2 (X58-3390-03) 
TC1 : Lock voltage adj. (LO2A) 
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@ Lower view 


RF (X44-3210-00) (A/9) 

VR2 : Spurious adj. 
VR3,L89,91,92,94,95,98,99 :TX IF AMP adj. 
L28~31,38~40,44~46,50,52 : BPF adj. 


L65,67,70,72 : MCF adj. 

Ey) du) : RX IF AMP adj. 
L81,82 : NB adj. 

L100 : TX MCF adj. 


LOo-G/US 


ADJUSTMENT 


VR3 


VR1 (ay 


[2] eee 


TX-RX UNIT (X57-4620-00) 


VR1 
VR2 
VR3 
L4 


: S-meter adj. 
: AGC voltage adj. 


: DRU-3 recording level adj. (Adjusted to the mechanical center) 
: DSP PLL lock voltage adj. 


103 


lbO-OlUO | 
TERMINAL FUNCTION 


CNN. 


RF UNIT (X44-3210-00) (A/9) : RF DDS1 enable signal (LO1) 
R RX signal PLL DDS latch select signal (TX : "H’) 


AT | SuLBX sigiiolet] ef Wali lela ne, fas 
DRV TX drive signal 


9V 
1st local oscillation 73.08~103.05MHz 5V 
2nd local oscillation 64.22MHz GND 


TX 8V DDS3 output 
RX 8V CN502 | Coaxial | LO3 DDS2 output (8.375MHz) 


AGC voltage CN503 | Coaxial Reference signal output for TX-RX unit (20MHz) 
poeta Deietnnl Bae CN504 | Coaxial LO1 output (73.08~103.05MHz) 


Speaker signal CN505 | Coaxial |LO2A | LO2A output (64.22MHz) 
Keying signal 


CN506 1 FMD FM modulation signal 
AGC volt 
Nt: ae nt 2  |GND GND 
RX 3 | GND GND 


Analog 8V RF UNIT (X44-3210-00) (D/9) : PHONE 
14V-switched Cng01| 1 |SPI1 | | Phone jack through 


GND SPG —_|GND 
Filter selection 15kHz SPO1 Phone jack output 


Filter selection’ Shhz RF UNIT (X44-3210-00) (E, F, G, H, 1/9) : VR 
Filter selection 6kHz : 
Digital GND 


Forward wave detection voltage 
MIC/PWR VR 1 


Reflected wave detection voltage 
MIC/PWR VR 2 ci 
CAR/DELAY VR 1 nes 


ALC meter output 
Thermal protection 
CAR/DELAY VR 2 
5V 
Digital GND 
PROC/MONI VR 1 
PROC/MONI VR 2 
AGC/KEY VR 1 
AGC/KEY VR 2 
5V 


—s 


RF serial/parallel convert clock 

RF serial/parallel convert data 

RF serial/parallel convertor IC1 enable 
RF serial/parallel convertor IC2 enable 
DAC enable 


RF blank signal 
-6V 


GND Width encoder B 


Width encoder A 
Shift encoder B 
Shift encoder A 
GND 

GND 

AF/RF VR 1 
AF/RF VR 2 

RIT encoder A 
RIT encoder B 
5V 

GND 

NB/SQL VR 1 
NB/SQL VR 2 
M.CH encoder A 
M.CH encoder B 
5V 


ace emcee FINAL UNIT (X45-351X-XX) (A/5) : FINAL 


7.489~14.489MHz Active "H" CN501 | Coaxial | DRV Drive input (From RF) 
0~7.489MHz CN502 | Coaxial |PO [TX signal output (To FILTER) 


Unlock detection output (Unlock : "H") 

GND CN503 
PLL2 enable signal (LO2A) 

PLL1 enable signal (LO1) 

Clock 

PLL, DDS data 

14 CN504 
DDS3 enable signal (LO4) 

DDS2 enable signal (LO3) 


TX/RX control signal aT Xccmebe 


Speaker signal 

Relay common terminal 
TX/RX control signal 

TX relay close 

TX relay open 

ALC input 

13V output when TX 
EXT RX | External receiver output 


IF OUT |SM-230 


GND 
FM modulation on/off signal (FM TX : "L’) 
21.489~30MHz | 


OOKBWNH HID GMKRWHY HKHIDATABWNH HIMDARWHNH H- 10 OF WN 


14.489~21.489MHz 


ARON So OMTOO WN = 
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lOo-O/US 
TERMINAL FUNCTION 


CN No. | Pin No. Function 
W501 | Board | 14F Power supply 13.8V connecting harness Digital GND 
in 14F Power supply 13.8V connecting harness TX power 8V 
GND Power supply 13.8V connecting harness Pass through 
GND Power supply 13.8V connect ing harness Pass through 


IANL UNIT (X45-351X-XX) (B/5) : FILTER 13.8V 


seed 13.8V 
Coaxial 
oS 'PO! ieee | ilter inpu oe Digital 8V 
Coaxial TX output signal (To AT) 
BA 8V 


Analog 8V 
GND 


GND 

Speaker output signal input 
GND Speaker GND 
14V CN404 Speaker GND 
ay . Speaker output signal 
Shift register clock 13.8V 
Shift register data 13.8V 
Shift register enable pysetie GND 
ee ghD Analog GND 

X power 8V 

Forward wave detection voltage: Pass through 
Reflected wave detection voltage Pass through 
Make for AT through/on relay cas 
24.5~30MHz ra ou 
21.5~24.5MHz Analog 8V 
18.5~21.5MHz AT coil tap GND 
14.5~18.5MHz band data GND 
10.5~14.5MHz 13.8V 
4.0~7.5MHz 13.8V 
2.5~4.0MHz 13.8V 


GN Power switch on : "H" 


14V 
GND 13.8V 
13.8V 


TX/RX select signal output 
/ 9 “ae Analog GND 


ANT 1/2 select signal output 
GND Pass through 


Pass through 

GND 

455kHz filter select. —"L": Filter on Local LO3 8.375MHz (From PLL) 
455kHz filter select "L" : Filter on TX IF input 

455kHz filter select —"L" : Filter on GND 

External AT tuning control (Pass through) RX IF output 

External AT tuning control (Pass through) GND 

Pass through 8 83MHz 

Pass through 
Pass through RST: 
Pass through RX power 8V 
Pass through AGC line 
Pass through 

14V 

14V 

14V 

14V 

Power switch on : “H" 
PLL power 9V 

PLL power 5V 

-6V output 


NO HIN OORWN 


— 
bao OOo aN 


ODNOONRWHN = 
Ses #3 =f 
BNR SOC 29 GS iaois RWN 


aes 
aN (ex) 


Thermal protection on : "H" 
TX 13.8V 

13.8V 

Digital 8V 

Digital 13.8V 

Analog 8V 

GND 

GND 

13.8V 

13.8V 


Pass through 
Pass through 
Pass through 


OMNI OoOonRWHNH H—|PWN HK|WN — 


— 
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bO-OlUO 
TERMINAL FUNCTION 


13.8V 
Power switch on : "H" 
13.8V 


[EN No. [Fn No, 
iain io RANE 


CN No. | Pin No. 
11 


Moter drive + 
Motor drive - 


FINAL UNIT (X45-351X-XX) (E/5) : RELAY 


TX/RX select signal input 
ANT 1/2 select signal input 
GND 


CN302 | Coaxial | ATO TX signal input (From FILTER) 
CN303 | Coaxial | RAT RX signal output (To RF) 
CN304 | Coaxial | AT1 Input/output to AT (RX : Output, TX : Input) 
CN305 | Coaxial | AT2 Input/output to AT (RX : Input, TX : Output) 
CN306 | TP ANT1 GND 
We ANT2 GND 
THe ANT1 signal line 
TP ANT2 signal line 2 
AT UNIT (X53-3340-02) 3 
4 
5 PSW 
6 14V 
+5V reference voltage for A/D 7 14V 
POD2 | VC2 position detection, VR101 output 8 14D 
GND GND i) 14D 
VC1 position detection, VR102 output 10 |THP 
ies 
Motor 2 drive - 2 WASTE 
M2+ Motor 2 drive + ISeaevENFI 
M1- Motor 1 drive — 14 |UDA2 
Motor 1 drive + iis |) Whee 
1 is 
Power line 11~14V A Tl, 
GND 18 6K 


Make for AT through/on relay 


GND for discriminating that is connected 
to microcomputer 


2 SPED Motor speed control pulse 
3 APRE | Control selection 
"H" : Preset type, “L" : Auto tuning type 
4 VRE +5V reference voltage for A/D 
5 PR22 Motor 2 control signal 
6 PR21 Motor 2 control signal 
7 POD2_ |VC2 position detection 
8 PR12 Motor 1 control signal 
g PR11 Motor 1 control signal 
10 |POD1 VC1 position detection 
11. |GND GND 
1 24.5~30MHz 
2 15AT 21.5~24.5MHz 
3 NC 
4 18AT 18.5~21.5MHz AT coil tap 
5 14AT 14.5~18.5MHz band data 
6 10AT 10.5~14.5MHz 
7 TAT 4.0~7.5MHz 
8 2.5~4.0MHz 
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[Name | ___Funetion 
CONTROL UNIT (X53-356X-XX) (A/4) : CONTROL 


GND 


GND 
Not FM TX signal 

VCO selest signal 

VCO select signal 

VCO select signal 

VCO select signal 

PLL unlock signal 

GND 

PLL2 enable signal 

PLL1 enable signal 

PLL serial clock 

PLL serial data 

Digital 13.8V 

DDS3 enable signal 

DDS2 enable signal 

DDS1 enable signal 

TX control signal 

GND 

PLL power 9V (Pass through) 
PLL power 5V (Pass through) 
GND 

-6V (Pass through) 

PLL power 5V (Pass through) 
PLL power 9V (Pass through) 
Power control signal 

13.8V 

13.8V 

Digital 13.8V 

Digital 13.8V 

Thermal protection 

Reflected wave analog voltage 
Forward wave analog voltage 
Enable for IC1-0n FILTER board 
Serial data for IC1 on FILTER board 
Serial clock for IC1 on FILTER board 
AT-300 control signal 
AT-300 contro! signal 
6kHz filter select signal 
3kHz filter select signal 
15kHz filter select signal 
Digital 5V 
Main encoder pulse A 
Main encoder pulse B 
Digital GND 


Internal AT speed control signal 
Internal AT control select signal 
Reference voltage for A/D convertor 
Motor 2 control signal 

Motor 2 control signal 

Motor 2 position voltage 

Motor 1 control signal 

Motor 1 control signal 

Motor 1 position voltage 

GND 
GND 
Communication inhibit signal from TS-870S 
Communication inhibit signal from personal computer 
TX data from TS-870S 

RX data from personal computer 


= ere eee! 
iS Se OC) Seago = 


TERMINAL FUNCTION 


Key jack sensing signal 
Electronic keyer dash signal 
Electronic keyer dot signal 
GND 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP A enable signal 

DSP B enable signal 

DSP read/write control signal 
GND 

DSP control address bus 
DSP control address bus 
DSP control address bus 
GND 

Beep control signal 
Microphone down signal 
Microphone up signal 
Standby switch 

GND 

Key down signal 

DSP reset signal 

TX wave control signal 

RX control signal 

TX control signal 

AF mute signal 

TX-RX unit |C26 enable 
TX-RX unit serial clock 
TX-RX unit serial data 
DRU-3 control enable signal 
TX-RX unit PLL unlock signal 
TX-RX unit PLL control enable signal 
DRU-3 end of message 
VS-2 busy signal 

VS-2 synthesize control signal 
GND 

Digital 5V 

AGC VR analog voltage 
KEY VR analog voltage 
PROC VR analog voltage 
MONI VR analog voltage 
Digital GND 


Digital 5V 

CAR VR analog voltage 

DELAY VR analog voltage 

MIC VR analog voltage 

PWR VR analog voltage 

Digital GND 

Digital 5V 

Digital 13.8V 

Digital 13.8V 

LCD driver control enable signal 
LCD driver control enable signal 
LCD driver control serial data 


TS-870S 


LED goes off control signal 

Key input 0 

Key input 1 

Key input 2 

Key input 3 

Key input 4 

Key input 5 

key input 6 

Key input 7 

Power switch input signal 

Enable for |C501 on SW board 
Enable for |C502~504 on SW board 
Serial data for SW board 

Serial clock for SW board 

AT tune LED control signal 

TX control signal (TX LED control) 
1C501~504 reset signal 

5V 

Digital 5V 

Digital GND 


Width encoder pulse B 
Width encoder pulse A 
Shift encoder pulse B 
Shift encoder pulse A 
GND 


Digital 5V 

RIT encoder pulse B 

RIT encoder pulse A 

AF VR analog voltage 
RF VR analog voltage 
GND 


Digital 5V 

Click encoder pulse B 
Click encoder pulse A 
NB VR analog voltage 
SQL VR analog voltage 
GND 


Standby switch 


GND 
-6V 
RF mute signal 


Enable for IC7 on RF board 
Enable for IC2 on RF board 
Enable for !C1 on RF board 
Serial data for RF board. 
Serial clock for RF board 


Thermal protection 

ALC meter analog voltage 
Reflected wave analog voltage 
Forward wave analog voltage 
6kHz filter select signal 

3kHz filter select signal 

15kHz filter select signal 


LCD driver control serial clock CONTROL UNIT (X53-356X-XX) (B/4) : SW 


Reb goes off control signal CN501] 1. |DGND | Digital GND 
LCD dimmer contro! signal 
GND 2 5D Digital 5V f 


OMANODOFWHNH 


on 
(ae) 
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[EN No. [Pin No. | Name 


IO) Gi FG) Ns — 


mie 


5V 


TERMINAL FUNCTION 


PinNo| Name] ‘Function SSCS 
DSP data address 
DSP data address 
DSP data address 
GND 


es eee 
5V 


IC501~504 reset signal 
TX control signal (TX LED control) 
AT tune LED control signal 


Serial clock Beep control signal 
Serial data Microphone down signal 
IC502~504 enable Microphone up signal 
IC501 enalbe 


Standby switch 

GND 

Key down signal 

DSP reset signal 

TX wave control signal 
RX control signal 

TX control signal 

AF mute signal 

IC26 enable 

Serial clock for TX-RX unit 
Serial data for TX-RX unit 
DRU-3 enable 

TX-RX unit PLL unlock signal output 
TX-RX unit PLL enable 

DRU-3 end of message signal output 
VS-2 busy signal 

VS-2 synthesize control signal 


Power switch output signal 
Key output 7 
Key output 6 
Key output 5 
Key output 4 
Key output 3 
Key output 2 
Key output 1 
Key output 0 
LED goes off control signal 


Standby switch 
Microphone down signal 
Microphone up signal 
8V for microphone 

GND 


GND 
GND 
TX inhibit signal from TS-870S 

TX inhibit signal from personal computer 
TX data from TS-870S 

RX data from personal computer 

Key jack sensing signal 

Electronic keyer dash signal 


MIC GND 
Microphone signal output 


TX IF output (455kHz) 
TIF GND 

RX IF input (455kHz) 
RIF GND 


Oon~n7Aoonb OWN |]|IYNOo PWN HSH @dN — 
G) | 
FACS 
7) 


Saas 
— ay 


tet | 


Electronic keyer dot signal 
GND 

DSP data bus 

DSP data bus: 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP A enable signal 

DSP B enable signal 

DSP read/write control signal 
Analog 13.8V 


Local 4 input (466kHz) 
LO4 GND 

FM modulation output (To PLL) 
FMD GND 
Microphone signal input 
MIC GND 2 
GND 

Microphone standby switch 
Microphone up 
Microphone down 
8V for microphone 
GND 

MIC GND 
Microphone signal output 


DRU-3 playback signal input me 

Digital 5V for DRU-3 

GND 

ane ae a oe ie "Ly AF input when headphone through 
DRU-3 enable GND 

DRUG serial data Headphone AF output 

DRU-3 clock 


Audio signal 
GND 


VS-2 control data 

VS-2 control data clock 
VS-2 busy 

VS-2 synthesize control 
5V for VS-2 

GND 


AGC voltage 

Keying signal 
Speaker signal output 
Internal speaker AF output 
GND 


MS ]H1/0 NOOR WN H1/WKNDY H-1H BW NH 


[EN No: [Pin No. | Name | 


TERMINAL FUNCTION 


20MHz reference signal for PLL, DPS (From PLL) 
GND 


External speaker signal output 
Signal input when external speaker not connected 


Electronic keyer dash signal 
Electronic keyer dot signal 


OMAN OAOAWN H-IMARWNH — 


Key switch signal 
Open when using paddle 
GND 
RTTY signal 
GND 

RTTY signal 


1 
2 
3 
4 
5 
6 
7 
8 
9 


RX audio output 
ANO GND 

Squelch open : GND, Squelch close : open 
S-meter voltage output 


a 
(a) 


GND 
Standby switch when using PKD input 
(Front panel microphone input is muted) 


TX input 
PKD GND 
Standby switch 


L5-36/05 


GND 
GND 
Key jack sensing signal 


Key down signal 
GND 


RX data from personal computer 
TX data from TS-870S 


TX inhibit signal from TS-870S 
TX inhibit signal from personal computer 


GND 

LCD dimmer control signal 

LCD goes off control signal 
LCD driver control serial clock 
LCD driver control serial data 
LCD driver control enable signal 
LCD driver control enable signal 
Digital 13.8V 

Digital 13.8V 

Digital 5V 
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TS-870S pcsoarp views 


LCD ASSY (B38-0736-05) LCD ASSY (B38-0736-05) 
Component side view Foil side view 
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PCBOARD VIEWS |0-8/05 


RF UNIT (X44-3210-00) (C/9) RF UNIT (X44-3210-00) (C/9) 
Component side view Foil side view 


Component side 
Foil side 


VCO2 (X58-3390-03) VCQ2 (X58-3390-03) 
Component side view Foil side view 
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1LS-G/US PCBOARD VIEW pat unit (x45-351X-Xx) (0/5): FINAL 


Component side view 
0-00 . K,P,M,M2,X 
2-71 : E,E2,E3,E9 
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ed 


oy 


shea 


Component side 
Foil side 
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FINAL UNIT (X45-351X-XX) (A/5) : FINAL 
Foil side view 
0-00 : K,P,M,M2,X 
2-71 : E,E2,E3,E9 


Component side 
Foil side 


PC BOARD VIEW | 


a 


Rew 
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wh 


tho (4/5) 
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TS-870S PC BOARD VIEW -— -inacunr Redeye (B/5) : FILTER 


Component side Component side view 0-00: K,P,M,M2,X 2-71: E,E2,E3,E9 
[7] Foil side 
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FINAL UNIT (X45-351X-Xx) (B/5) FILTER © PC BOARDVIEW 19-8/0S 


Foil side view 0-00:K,P,M.M2,X 2-71: E,E2,E3,E9 


[“} Component side 
[“) Foil side 
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|S-38/05 PC BOARD VIEWS 


FINAL UNIT FINAL UNIT 
(X45-351X-XX) (D/5) : AVR (X45-351X-XX) (D/5) : AVR 
Component side view Foil side view 

0-00 : K,P,M,M2,X 0-00 : K,P,M,M2,X 

2-71 : E,E2,E3,E9 2-71 : E,E2,E3,E9 


FINAL UNIT FINAL UNIT 
(X45-351X-XX) (E/5) (X45-351X-XX) (E/5) 
: RELAY : RELAY 

Component side view Foil side view 

0-00 : K,P,M,M2,X 0-00 : K,P,M,M2,X 


2-71 : E,E2,E3,E9 2-71 : E,E2,E3,E9 


A 
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132 Component side 


Foil side 


TS-870S pcsoarb VIEWS 


CONTROL UNIT (X53-356X-XX) (D/4) : MIC CONTROL UNIT (X53-356X-XX) (D/4) : MIC 


Component side view ‘ Foil side view 
0-11:K,P 0-21:M 0-22:M2 0-71:X 0-11:K,P 0-21:M 0-22:M2 0-71:X 
211 ee. 2-d2ne2 2-73:E3 2-74; ES Dijon es7 24 E2) 2:73: E3 32-74: E9 


J72-0362. 


~-*¥53-356 1/4 


X53-356 D/4 JT2-0362 


7} Component side 
| [1] Foil side 
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XX) (C/5) 


: CONNECTION Foil side view 


0-00 : K,P,M,M2,X 
27 i EZ, 65,69 


351X- 


FINAL UNIT (X45 


PCBOARDVIEW 1S-8/70S 
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' Component side 


{} Foil side 


J72-0364-01 (C/5) 


ee aan 


TS-870S 


DRU-3 (DIGITAL RECORDING UNIT) 


DRU-3 Circuit Diagram 


X43-3090-20 


1C901, 902 : MB88306PF 
1C903 : M62003FP 
1C904 : ISD2560GI 
IC905 : TC74HC112AF 


POON OO ot LOE CON (= 9800 (3) (CO: 
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~. Sniper bese ease one ems re 


TS-8705 


PG-2Z (DC CABLE) 


PG-2Z External View 


PG-2Z Parts List 


New | wee 
Parts No. arts Description 


E30-3157-15 | DC cable assy 


FQ5-2531-05 | Fuse (25A/32V) 
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TS-870S 


SPECIFICATIONS 


Item 
| Mode 

| Number of memory channels 
Antenna impedance 

Supply voltage 

Grounding method 

Current Transmit (Max.) 
Usable temperature range 

Frequency stability (-10°C to +50°C) 


Dimensions [W x H x D] 
(Projections included) 
Weight 
Frequency range 160m band 

80m band 

40m band 

30m band 

17m band 

15m band 

12m band 

10m band 
SSB, CW, FSK, FM 


Output power’® 


Spurious emissions 

Carrier suppression 

Unwanted sideband suppression (Modulation frequency 1.0kHZz) 
Maximum frequency deviation (FM) | Wide 


Transmit frequency characteristics (-6dB) 

(TX lower cutoff : 300Hz, TX bandwidth : 2.3kHz) 
XIT shift frequency range 

Microphone imppedance 
1.81MHz : Europe, France, Holland; 1.83MHz : Belgium, Spain 
1.85MHz : Belgium, France, Holland, Spain 

3.8MHz : Europe, Belgium, France, Holland, Spain 

7.1MHz : Europe, Belgium, France, Holland, Spain 

Belgium, Spain : 10W fixed on 160m band 


Receive (No signal) 2A 


Frequency accuracy (At room temperature) Within +10PPM 


AN 
Modulation SSB Balanced 

FM Reactance 

AM Low level 


E2.SkHz oF ess 


Rating 
J3E (LSB, USB), A1A (CW), A2= (AM), F3E (FM), F1D (FSK) 
100 

50Q (With Antenna Tuner 20 to 15022) 

DC 13.8V + 15% 

Negative ground 

20.5A 


-10°C to +50°C (+14°F to +122°F) 


Within +10PPM 


330 x 120 x 334 mm/13.0 x 4.72 x 13.1 In 
(339 x 135 x 375 mm/13.3 x 5.31 x 14.8 in) 
Approx. 11.5kg (25ibs) 

1.8°' to 2.0°*MHz 

3.5 to 4.0°°MHz 


7.0 to 7.3°*MHz 


10.1 to 10.15MHz 
18.068 to 18.168MHz 
21.0 to 21.45MHz 
24.89 to 24.99MHz 


28.0 to 29.7MHz 
100W 
20W or less 


-—60dB or less 


50dB or more 
50dB or more 
+5kHz or less 


300 to 2600Hz 


+9.99kHz 
6002 
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TS-8705 


SPECIFICATIONS 


Rating 


Circuit type 


Sensitivity 


Selectivity 


oc 
lu 
2 
Ww 
Oo 
Ww 
ea 


Frequency range 


Intermediate frequency 
bee 


Quadruple conversion superheterodyne 
100kHz to 30MHz 
1st : 73.05MHz, 2nd : 8.83MHz, 3rd : 455kHz, 4th : 11.3kHz 


SSB, CW, FSK 
(At 10dB (S+N)/N) 


AM 
(At 10dB (S+N)/N) 


100kHz to 500kHz 
500kHz to 1.62MHz® 


1pV or less 
A4uV or less 


1.62MHz’® to 24.5MHz 0.2uV or less 


24.5MHz to 30MHz 
100kHz to 500kHz 
500kHz to 1.62MHz’® 
1.62MHz’> to 24.5MHz 
24.5MHz to 30MHz 


FM (At 12dB SINAD) 


28MHz to 30MHz 


SSB Lo: 300Hz, Hi : 2600Hz 


CW Width : 200Hz 
FSK Width : 500Hz 


AM Lo: 100Hz, Hi : 4000Hz 


FM Width : 14kHz 


Image rejection (1.8MHz to 30MHz) 
1st IF rejection (1.8MHz to 30MHz) 
Notch filter atteneuation 

RIT shift frequency range 


0.13uV or less 
2uV or less 
31.6nV or less 


2uV or less 

2uV or less 

—6dB : 2.3kHz, -60dB : 3.3kHz 
—6dB : 200Hz, —60dB : 450Hz 
-6dB : 500Hz, —60dB : 1000Hz 
—6dB : 9kHz, -GOdB : 12kHz 
~6dB : 14kHz, -60dB : 18kHz 


an ink 


| 
Squelch sensitivity 


SSB, CW, FSK, AM 


FM 


Audio output (8Q, 10% distortion) 


Audio output impedance 


*6 1.705MHz : Canada, U.S.A. 


100kHz to 500kHz 
500kHz to 1.62MHz~> 


28MHz to 30MHz 


80dB or more 


80dB or more 
40dB or more 


+9.99kHz 
2uV or less 
20uV or less 


1.62MHz’® to 30MHz 2uV or less 


0.25uV or less 


1.5W or more 


$$$ 


8Q 


Specifications are subject to change without notice or obligation due to ongoing technological developments. 


KENWOOD CORPORATION 


14-6, Dogenzaka 1-chome, Shibuya-ku, Tokyo 150, Japan 


KENWOOD SERVICE CORPORATION 
P.O. BOX 22745, 2201 East Dominguez Street, Long Beach, CA 90801-5745, U.S.A. 


KENWOOD ELECTRONICS LATIN AMERICA S.A. 
P.O. BOX 55-2791 Piso 6 Plaza Chase Cl. 47 y Aquilino de la Guardio Panama, Republic of Panama 


KENWOOD ELECTRONICS CANADA INC. 
6070 Kestrel Road, Mississauga, Ontario, Canada L5T 1S8 


KENWOOD ELECTRONICS DEUTSCHLAND GMBH 


Rembrucker Str. 15, 63150 Heusenstamm, Germany 


KENWOOD ELECTRONICS BENELUX N.V. 
Mechelsesteenweg 418 B-1930 Zaventem, Belgium 
TRIO-KENWOOD FRANCE S.A. 

13, Boulevard Ney, 75018 Paris, France 


TRIO-KENWOOD U.K. LIMITED 
KENWOOD House, Dwight Road, Watford, Herts., WD1 8EB United Kingdom 


KENWOOD ELECTRONICS NEDERLAND B.V. 
Amsterdamseweg 35, 1422 AC Uithoorn, The Netherlands 
KENWOOD ELECTRONICS ITALIA S.p.A. 

Via G. Sirton, 7/9 20129 Milano, Italy 


KENWOOD IBERICA S.A. 
Bolivia, 239-08020 Barcelona, Spain 


KENWOOD ELECTRONICS AUSTRALIA PTY. LTD. 
(A.C.N. 001 499 074) 
P.O. Box 504, 8 Figtree Drive, Australia Centre, Homebush, N.S.W. 2140, Australia 


KENWOOD & LEE ELECTRONICS, LTD. 


Unit 3712-3724, 


Level 37, Tower one Metroplaza, 223 Hing Fong Road, Kwai Fong, NT, Hong Kong 


SERVICE MANUAL 
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| TS-8708 


Knob 


(K29-4982-03) x 3 


Foot 


Phone jack 


(J02- 


1 


0474-05) x 2 


Knob | 


(K29-4969-03) x 


Cylindrical receptacle 
(E06-0858-15) 


(E11-0462-05) 


A 


nob 


(K29-4982-03) 


lan 


2 


Knob 
(K29-4969-03) x 2 


Knob 
(K29-4970-03) x 4 


TE UE eet ey Oe | 
K Knob Knob 
(K29-4982-03) 


(K29-4982- 03)/ 


Knob 


Knob 


~ 


Knob Badge 
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CIRCUIT DESCRIPTION 


Frequency Configuration 
The TS-870S is quadruple conversion in receive 
mode. As a transmitter, it is quadruple conversion in 
non-FM modes and double conversion in FM mode. 
The fourth 11.3kHz IF signal is converted from ana- 
log to digital, connected to the DSP in receive mode, 
and decoded. In transmit mode, the microphone input 


signal is converted from analog to digital and applied to 
the DSP. It is converted from digital to analog, passed 
through a mixer, and becomes the 455kHz TIF signal. 
In FM mode, however, only 455kHz carriers are output 
from the DSP. 
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Fig. 1 Frequency configutation 


@ Frequency configuration 

When the receiver frequency by fiIN from the an- 
tenna in SSB mode is zero beat (namely, at zero to the 
SSB signal with a carrier point of fiN), the relationship 
between these signals is expressed by the following 
equation. 

fIN = fL01- fLO2-fLO3-fLO4+f .... (1) 

Since all these frequencies are generated by the 
PLL or DDS circuits as shown in the PLL block diagram 
in Figure 2, the receiver frequency is determined only 
by the reference frequency fSTD, the PLL dividing ratio 
and DDS data. Therefore, the reference frequency ac- 
curacy equals the operating frequency accuracy. 

The accuracy of the reference oscillator used in the 
TS-870S is 10ppm (-10 to +50°C). If the temperature- 
compensated crystal oscillator (TCXO) SO-2 Is used, 
the accuracy becomes 0.5ppm (-10 to +50°C). 


The TS-870S local oscillator and CAR DDS are inde- 
pendent of each other. However, they can be oper- 
ated like a cancel loop configuration by changing the 
CAR and local oscillator PLL data simultaneously via a 
microprocessor. This function allows a shift (fL01, 
fLO3, fL04) by the mode change to be performed and 
the band width of the slope tune to be varied (fL01, 
fLO3, fL04). 

When used as a transmitter in SSB mode or in other 
modes, likewise the frequency is determined by the 
reference frequency fSTD and dividing ratio. The dis- 
play frequencies in the modes are listed in Table 1. In 
the FSK mode, the TS-870S displays the mark trans- 
mitter frequency. 


CIRCUIT DESCRIPTION 


In CW mode, the TS-870S receiving pitch can be 
changed to the required frequency in 50Hz steps with 
the desired signal remaining in the center of the IF filter 
band-pass (Variable CW pitch system). Since the re- 
ceiving pitch varies along with the transmitter side 
tone, it is possible to zero-beat by receiving the desired 
signal at the same pitch as the side tone. 

FM transmission is obtained in this system by 
modulating the fLO2 via application of the audio signal 
from the microphone to the VCO2. 


Display frequency 


USB, LSB Carrier point frequency 
@ | 


ransmission carrier frequency 


Mark transmitter frequency 
AM, FM | \F filter center frequency 


Table 1 Display frequency in each mode 


PLL Circuit 


The TS-870S PLL circuit consists of a PLL loop that 
includes DDS covering a frequency range between 
30kHz to 30MHz in 10Hz or 1Hz steps in accordance 
with the 20kHz reference frequency; DDS that gener- 
ates other local oscillators (LO03, LO4); and a PLL loop 
that produces LO2A. 

The dividing ratio data to each PLL loop and the DDS 
data are controlled by a microprocessor. Each loop is 
controlled by a single crystal frequency control system 
according to the reference frequency fSTD. (See the 
PLL block diagram in Figure 2.) 


@ Reference signal generation circuit 

The reference frequency fSTD used for frequency 
control is determined by the 20MHz crystal oscillator 
(X800 and Q800 : 2SC2714). One reference frequency 
is Output as the reference signal fREF for the PLL and 
DDS in the PLL section. The other is sent to the TX-RX 
unit and used as the PLL reference signal for the PLL 
and DSP. 

The crystal oscillator may be replaced by an optional 
TCXO (SO-2), and the TCXO may be switched to with 
slide switch S800. 

lf the optional TCXO (SO-2) is installed, the S800 
switch must be set to the SO-2 position. 


@ LO2 (PLL section) 

Q1:2SK508NV in VCO2 (A501 : X58-3390-03) gen- 
erates 64.22MHz. The 20MHz reference frequency 
fREF is applied to pin 15 of C509 : MB86001PF, and is 
divided internally by a factor of 1000 (4000 in FM 
mode) to produce a 20kHz (5kHz in FM mode) compari- 
son frequency. 

The VCO2 output is applied to pin 6 of IC509 : 
MB86001PF, and is internally divided by a factor of 
3211 (12844 in FM mode). It is compared with the 
20kHz (5kHz in FM mode) signal using the phase com- 
parator. The VCO2 frequency is locked. The division 
ratio is transmitted from the control unit. 

The output from PLL2 is passed through buffer 
Q539, amplified by amplifier Q532, passed through a 
low-pass filter, its impedance is converted, and Is then 
Output to the RF section as LO2A. 


@ LO1 (PLL loop) 

Four VCOs and uses 0520 to Q523 : 2SKS508NV x 4 
to generate 73.08MHz to 103.05MHz. The 20MHz ref- 
erence frequency fREF is applied to pin 15 of PLL IC 
|C507 : MB86001PF, and is internally divided by a fac- 
tor of 20 to produce a 1MHz comparison frequency. 
The output is passed through amplifier Q524, and a 
band-pass filter. One output is passed through buffer 
Q526 : 2SC2996 and a low-pass filter and goes to the 
RF section. 

The other output signal is passed through buffer 
Q525 : 2SC2714 and applied to pin 5 of mixer IC508 : 
SN76514. A signal of 54.54 to 55.54MHz is input to pin 
11 of I1C508 and converted to a signal of 18.0 to 
48.0MHz. This signal is output from pin 13. The signal 
is passed through a high-pass filter, a low-pass filter, 
and amplifier Q531 : 2SC2714 and Q530 : 2SC2712, 
and goes to pin 6 of PLL IC 1C507 : MB86001PF. 

This signal is internally divided by N, and compared 
with the 1MHz signal using the phase comparator. The 
mixer output frequency is locked in 1MHz steps. The 
division ratio N is transmitted from the control unit as 
data (N : 18 to 48) corresponding to OMHz to 30MHz in 
1MHz steps. One of the four VCOs is selected accord- 
ing to the VCO change signal (VBO to VB3) sent from 
the control unit. 


1O-G/US 
CIRCUIT DESCRIPTION 


Q520,521,522,523 


VCO select signal 2SK508NV(K52) 
Q512 VBO~VB3 
2SC2714(Y) D501 : 73.08~80.54MHz 
vCO1 RLS73 : 80.54~87.54MHz 
SS REF 20MHz : 87.54~94.54MHz 
To TX-RX : 94.54~103.05MHz 


1C507 MB86001PF 


plied 0514 0515 527,528,529 0524 0526 
28C2714(Y) | 2SC2712(Y) 2SC3722K(R) 2SC2714(Y) 2SC2996(Y,0) 
so O i fi LO1: 
STD REF 
O D> De LPF 73.08~ 
~~ 103.05MHz 
aso To RF 
2SC2714(Y) 
0513 
20MHz 2SC2714(Y) Q530 0531 1508 
2SC2712(Y) 2SC2714(Y) SN76514N 
18~48MHz Q525 
28C2714(Y) 
1500 Q500 54.54~ 
F71022 2$C2712(Y) $N16913P 2SC2712(Y) 55.54MHz 
1.46~0.46MHz 5.46~ 1C506 
4.46MH N16913P 
0501 1503 : Bani 
2$C2712(Y) PD74HC390G 
hes 1/5 
FM select signal SW : On when FM mode 
NFMT 
Beara eticn 0537 2SD1757K 
signal O 0 U 
FMD \C509 MB86001PF 
=e : 0534,535,536 on ms a539 0532 
2SC3722KiR) Reels 28C2714(Y) 2SC2954 
LO2A : 
f (~~) LS iL 64.22MHz 
Rin To RF 
N1=1/1000 
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N2=3211 
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LO3 : 
i () PD CF500 ee = 8.375MHz 
To CONNECTION 
1.625MHz Q503 504,505 8.375MHz —_—8.375MHz 
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F71022 
LO4: 
DDS3. i LPF (455+f)kHz 
To TX-RX 
(455+f)kHz Q510, 511 
2SC2712(Y) 


Fig.2 PLL block diagram 
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CIRCUIT DESCRIPTION 


DDS1 (IC500 : F71022) generates 1.46 to 0.46MHz 
digital signals. They are converted to analog signals by 
a digital to analog converter (consisting of CP500, 
CP501, and Q500), passed through a low-pass filter, 
and fed to pin 5 of mixer IC505:SN16913P. The 
4MHz signal produced by division of 2OMHz reference 
frequency fREF by divider |1C503 : UPD74HC390G by a 
factor of 5 is input to pin 2 of the mixer IC505, and a 
5.46 to 4.46MHz signal is output from pin 1. The out- 
put signal is passed through a band-pass filter and 
buffer Q502, and input to pin 5 of mixer IC506 : 
SN16913P. The 60MHz signal obtained by tripling 
20MHz reference frequency fREF via multiplying circuit 
O515 is mixed, and a 54.54 to 55.54MHz signal is out- 
put. This signal is passed through a band-pass filter, 
and goes to pin 13 of mixer IC508. 

DDS1 sweeps the 1.46 to 0.46MHz digital signal 
output in 10 or 1Hz steps, and LO1 covers the 73.08 to 
103.05MHz signal in 10 or 1Hz steps and is output to 
the RF section. 


@ LO3 generation 

DDS2 (IC501 : F71022) generates a digital signal of 
the 1.625MHz basic frequency. It is converted to an 
analog signal by a digital-to-analog converter (consist- 
ing of CP502, CP503, and O503), and chopped by a 


circuit consisting of Q503 to Q505 so as to extract an 


8.375MHz primary harmonic component. Unwanted 
components are removed by a ceramic filter consisting 
of CF500 and CF501. The resulting signal is passed 
through amplifier Q507, buffer Q508, and a low-pass 
filter, and output to the connection section (final unit) 
as the LO3 signal. 


@ LO4 generation 

DDS3 (IC502 : F71022) generates a (455+f) kHz digi- 
tal signal. It is converted to an analog signal by a digital 
to analog converter (consisting of CP504, CP505, and 
Q510), passed through buffer Q511 and a low-pass fil- 
ter, and output to the TX-RX unit as the LO4 signal. 

The LO4 signal is a local oscillator signal used to 
generate a DSP processing signal f from 455kHz. The 
f frequency is described in the local signal section 
(page 14). 


Loop| VCO Comparison fre-| Variable Frequency 
No. quency/divide ratio| divide ratio (MHz) 
IC507 | 1MHz/20. | —-18~48 | 73.08~103.05 


LO2 | VCO2 | IC509 | 20kHz/1000 3211 64.22 
5kHz/4000 : FM | 12844: FM | 


@ Subtone generation 

During FM transmission, the DSP generates a signal 
to which a subtone is added and is then sent to the 
main unit as it is. 


@ PLL data 

The TS-870S has three PLLs to which the main CPU 
sends PLL data based on the displayed frequency. 

- PLL comprising a VFO (PLL section) 

- Local oscillator PLL for frequency conversion (PLL 

section) 

- PLL that generates timing clocks for digital signal 

processing (TX-RX unit) 

The VCOs change with the following conditions. 

- Main encoder change — VCO1 (PLL section) 

- Mode change — VCO2 (PLL section) 

Each PLL IC outputs an unlock signal. If any PLL is 
unlocked, the main display indicates "....... "(dots). If 
the unlocked PLL is the TX-RX unit, the sub-display 
shows "Err-FD", and if it is the PLL unit, it shows "Err- 
FE" to indicate that it is unlocked. 

The unlocking of each PLL is output to pin 11 (UL) of 
PLL IC : MB86001PF as unlock data (UNLOCK : LOW). 
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CIRCUIT DESCRIPTION 


@ DDS circuit configuration 

The DDS IC has been developed with standard cells 
to implement a high-speed operation circuit and large- 
capacity ROM at a low cost. 


1) IC configuration 

The IC consists of the following components: 

Two 28 bit registers for setting frequency data, one 
28 bit frequency shift register for addition to the fre- 
quency register, a 23 bit parallel signal input section for 
frequency modulation with a parallel signal, and a data 
entry and selection section. 

Frequency modulation section comprised of a 28 bit 
adder that adds frequency data and frequency modula- 
tion data 

Phase data operation section that adds data from 
the frequency modulation section with the 28 bit phase 
data register 

SIN-ROM that converts phase data to sine data. 


2) Frequency/shift data setting 

Using serial signals synchronized with clock pulses, 
a total of 30 bits (2 bits that specify the destination to 
which data are set and 28 bits for frequency data) are 
set in three internal registers. 


3) Frequency register selection 

The data set in the two frequency registers are se- 
lected by the SLAB input of the DDS IC. This pin 
handles the TXC signal. This function eliminates the 
need for the TS-870S microprocessor to set frequency 
data for each transmission and reception. 


4) Frequency data selection 

The SPSL input of the DDS IC selects whether to 
use the data in the internal frequency shift register or 
the data from parallel input as frequency modulation 
data. 


5) Frequency modulation 

The MDEN input of the DDS IC enables or disables 
frequency modulation. When frequency modulation is 
enabled, frequency data is added, and the result is in- 
put to the phase data operation section. 


6) Phase data operation 

The target frequency phase data is output by accu- 
mulating 28 bit frequency data in the 28 bit phase accu- 
mulator. , 

Fout = Fs/2?8- Dsum 

Fs : DDS IC input frequency/2 
Dsum : Frequency data+Frequency modulation data 

If 27° is set for Dsum when 1/8 Fs is output, the 
phase data must be increased by n/8. 

A 28 bit absolute value operation has been used 
here, but a 28 bit signed operation can also be used, 
assuming that the MSB is a sign. If complement data 
of 8000000 to FFFFFFFF (hex) is set, the phase moves 
in the negative direction for the positive data. 


7) SIN-ROM 

Phase data from the phase data operation section Is 
converted to sine data of 0000 to FFFF (hex) in the 16 
bit offset binary format. 


7n/8=-225 
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CIRCUIT DESCRIPTION 


Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
switching circuit K1, and is input to the ATT (-6dB, - 
12dB) circuit. This distribution circuit is switched when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna is attenuated by about 4dB 
and output to the receiver section in the subsequent 
stage and the EXT RX terminal on the rear. The signal 
to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
cuit, then goes to the BC band attenuation circuit (L7 to 
L9, C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
filter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
(1SV128) is used to change the input to raise the signal 
saturation level when a HIGH signal is input. 


The RF amplifier circuit functions as a low-gain am- 
plifier using Q14 and O15 : 2SK2218(5) x 2 when the 
frequency is 21.49MHz or lower, and it functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05MHz first IF signal is generated by quad 
mixer Q17 to Q20: 2SK520(K44) x 4. It is passed 
through XF1 73.05MHz MCF, Q24 : 3SK131(M) first 
mixer amplifier, and Q26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signal. The second IF 
signal is divided into two signals, one of which is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signal 
is input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
fied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and Q461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
Q475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit is adjusted by 
VR1 in the TX-RX unit. 
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@ IF filter 

The IF filter consists of a DSP digital filter. If there is 
a HIGH signal outside the DSP filter band, the analog to 
digital converter input level may be saturated, and the 
filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that it does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 


Rating 
Nominal center frequency 73.05MHz 


Pass bandwidth +7.5kHz or more at 3dB 

| £30kHz or less at 4048 

1.0dB or less 

3.0dB or less 

70dB or more at fo + (500 to 1000kHz) 
70dB or more at fo - (200 to 1000kHz) 


Center frequency deviation | Within +1.5kHz at 3dB 
Terminating impedance 2kQ+ 10% i 


MCF (L71-0401-05) : RF unit XF1 


Attenuation bandwidth 


Insertion loss 


Guaranteed aitenuation 


Nominal center frequency 8830kHz 

Center frequency deviation | Within +150Hz at 6dB 
Pass bandwidth +1.5kHz or more at 6dB 
Attenuation bandwidth +1.9kHz or less at 20dB 
+2.75kHz or less at 60dB 
+3.5kHz or less at 80dB 
2dB or less 

6dB or less 


Insertion loss 


Guaranteed attenuation 80dB or more in the range 
+3.5kHz to +1MHz 


6002 / 15pF 


MCF (L71-0235-05) : RF unit XF2 


8830kHz 
+3.0kHz or more at 6dB 
+16.0kHz or less at 60dB 
+13.0kHz or less at 50dB 
| 70dB or more with in fo + IMHz 
(Without spurious in the range 

| fo to fo+500kHz) 

Ripple Within 1.0dB 
? Within | S5dB 
| 1850kQ / 2pF 


Nominal center frequency 
Pass bandwidth 
Attenuation bandwidth 


Guaranteed attenuation 


Insertion loss 


Terminating impedance 


MCF (L71-0266-05) : RF unit XF3 
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Item Rating 

| 8.400MHz 

| Within 180 + 40kHz 

400kHz or less 

9.0dB or less 

Formula : 20 x log [E1+ (2 x E2)] 
Ripple 1.0dB or less (within 3dB band) 
| 25dB or more (6.0 to 10. 0MH2) 
Voltage capacity 50V DC (1 minute) 

Insulating resistance 100MQ or more (100V DC) 
Input and output impedance 3302 


Ceramic filter (L72-0343-05) : RF unit CF500, 501 


Nominal center frequency 


3dB attenuation bandwidth 
20dB attenuation bandwidth 
Insertion loss 


Spurious attenuation 


Rating 


ag6KHe 
6dB bandwidth +3kHz (455kHz) 
50dB bandwidth +9kHz (455kHz) 
Ripple 2dB or less (within 455+2kHz) 
Insertion loss 6dB or less 


Guaranteed attenuation 60dB or more (within 455+100kHz) 


Input and output impedance 2.0kQ 


Ceramic filter (L72-0319-05) : Final unit CF451 


[Se i TT 
Center frequency 455+0.20kHz 


Ceramic filter (L72-0333-05) : Final unit CF 452 


Item Rating 


Nominal center frequency 455kHz 


6dB bandwidth +7.5kHz or more (455kHz) 
50dB bandwidth +15kHz or less (455kHz) 


Ripple 3dB or Jess (within 455+5kHz) 
6dB or less 

35dB or more (within 455+ 100kHz) 
Input and output impedance 1.5kQ 


Ceramic filter (L72-0366-05) : Final unit CF453 


Insertion loss 
Guaranteed attenuation 
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CIRCUIT DESCRIPTION 


Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
switching circuit K1, and is input to the ATT (-6dB, - 
12dB) circuit. This distribution circuit is switched when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna is attenuated by about 4dB 
and output to the receiver section in the subsequent 
stage and the EXT RX terminal on the rear. The signal 
to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
Cult, then goes to the BC band attenuation circuit (L7 to 
L9, C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
filter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
(1SV128) is used to change the input to raise the signal 
Saturation level when a HIGH signal is input. 


The RF amplifier circuit functions as a low-gain am- 
plifier using Q14 and O15 : 2SK2218(5) x 2 when the 
frequency is 21.49MHz or lower, and it functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05MHz first IF signal is generated by quad 
mixer Q17 to Q20: 2SK520(K44) x 4. It is passed 
through XF1 73.05MHz MCF, 024 : 3SK131(M) first 
mixer amplifier, and Q26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signal. The second IF 
signal is divided into two signals, one of which is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signal 
is input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
fied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and 0461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
Q475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit is adjusted by 
VR1 in the TX-RX unit. 
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Fig.3 Receiver block diagram 
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CIRCUIT DESCRIPTION 


@ IF gain correction 

The total gain changes when the AIP is turned ON or 
OFF or the band is 21.49MHz or higher. To limit the 
changes, the DSP corrects the IF gain. Table 2 lists the 
corrections. When the “AIP S-meter correction” on 
menu No.11 is turned ON, the S-meter is corrected 
when the AIP is turned ON. And since the IF gain is 
corrected greatly, the receiver internal noise output 
becomes large. 


Correction (dB) 
AIP 

ON] 
(Menu 11 OFF) 


Pre-amp 
gain (dB) 
reference 


ON2 
(Menu 11 ON) 
SSB, CW, FSK only 


Frequency 


30kHz~ 
21.49MHz 
21.49MHz~ 

30.MHz 


Table 2. IF gain corrections 
@ NB circuit 

The noise blanker, like the conventional one, 
branches the signal before the narrow-band filter of the 
8.83MHz second IF, and detects noise, and performs 
blanking using the second IF amplifier as a gate. The 
signal is amplified by Q28, detected by the AGC ampli- 
fication and noise detection circuit consisting of Q29 to 
Q32 and D46, and then a blanking pulse is generated 
by the |C9 comparator. The noise detection circuit Q29 
to Q32 and D46 is separated into segments by a 
jumper in the unit to prevent sneak path. 


Receiving 
signal (SSB) 
Interfering 
; signal (CW) 


Interfering 
signal (SSB) 


@ Slope tune 

The operating principle of SSB-SLOPE-TUNE Is ex- 
plained first. When fL01, fLO3, and fLO4 In Figure 4 are 
at their normal frequencies, the synthesized bandwidth 
is indicated by A. If the fLo1 frequency Is increased by 
Afl and the fLo3 frequency is decreased by Af1, the 
filter of the 8 83MHz band shifts to position B. The 
synthesized bandwidth is indicated by the section over- 
lapped by A and B. When the frequencies of fLO1 and 
fLO3 are lowered by Af2, only the 455kHz second IF 
filter shifts to position C. The synthesized bandwidth is 
indicated by the section overlapped by B and C. 

Therefore, high frequencies are cut off by increasing 
the fLo1 frequency and decreasing the fLo3 frequency. 
Low frequencies are cut off by decreasing the fLO3 and 
fLo4 frequencies. The TS-870S enables these opera- 
tions using the DSP filter. 

In SSB mode, slope tune high cut/low cut is 
switched by using the filter select control : in CW 
mode, the WIDTH (bandwidth)/SHIFT (center fre- 
quency) is changed, and in FSK mode, the WIDTH 
(bandwidth) is changed. The microcomputer in the 
control unit sends filter select data to the DSP, and 
slope tuning Is carried out by changing frequency data 
given to the PLL and DDS. The second IF (8.83MHz) 
and third IF (455kHz) filters are selected to carry out 
slope tuning effectively. Tables 3 and 4 list filter selec- 
tions, slope tuning and analog filter high cut/low cut 
amounts. Slope tuning low cut/high cut can be 
switched in AM mode, and the WIDTH can be 
switched in FM mode by using DSP filters only, and the 
analog filter is fixed to 15kHz. 


73.05MHz 8.83MHz 


455kHz 


LO2A 
64.22MHz fixed 


Fig. 4 SSB slope tune operating principle 


Low cut posotion 
(455kHz filter) Low 


CIRCUIT DESCRIPTION 


(8.83MHz filter) High cut amount 
cut amount 


Table 3 SSB slop tuning and analog filter high/low cut (Hz) 


450 | 500 | 550 | 600 | 650 | 700 800 
425 | 475 | 525 625 | 675 775.)|..825 


550 | 600 | 50 | 700 | 760 | 800 


350 400 450 5 


00 
250 | 300 | 350 450 | 500 | 550 | 600 | 650 


875 


925 


850 


200 | 200 
|600 | 100 | 150 | 200 | 250 | 300 500 | 550 700 
-100 | -50 | 0 
f 
Filter width 
Table 4-1 CW WIDTH/SHIFT low cut amount (Hz) 
| | 400_| 450 | 500 | 550 | 00 | 650 | 700 | 750 [ 800 | 850 | 900 | 950 | 1000 | 
1925 | 1875 
1900 | 1850 | 1800 1450 | 1400 | 1350 | 1300 
1800 | 1750 | 1700 1350 | 1300 | 1250 | 1200 
| 600 | 1700 | 1650 | 1600 1250 | 1200 | 1150 | 1100 
1500 _| 1450 1000 _[ 300 
N 2 
Filter width 


loO-G/US 


< High cut position 


850 900 950 1000 


975 
950 
900 


Table 4-2. CW WIDTH/SHIFT high cut amount (Hz) 


Filter selection 
3kHz filter 
6kHz filter 
15kHz filter 
Default 


< Filter center position 


(wre Default 


< Filter center position 


Le | Default 
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CIRCUIT DESCRIPTION 


@ IF filter 

The IF filter consists of a DSP digital filter. If there is 
a HIGH signal outside the DSP filter band, the analog to 
digital converter input level may be saturated, and the 
filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that it does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 


Pass bandwidth +7.5kHz or more at 3dB 


Attenuation bandwidth +30kHz or less at 40dB 
1.008 or less 
Insertion loss 3.0dB or less 


70dB or more at fo + (500 to 1000kHz) 
70dB or more at fo - (200 to 1000kHz) 


Center frequency deviation | Within +1.5kHz at 3dB 
Terminating impedance 2kQ + 10% 


MCF (L71-0401-05) : RF unit XF1 


Nominal center frequency 8830kHz 
Center frequency deviation | Within +150Hz at 6dB 
Pass bandwidth +1.5kHz or more at 6dB 


Attenuation bandwidth +1.9kHz or less at 20dB 
+2.75kHz or less at 60dB 
+3.5kHz or less at 80dB 


208 or less 
608 or less 


‘Guaranteed attenuation 80dB or more in the range 
+3.5kHz to +1MHz 


600Q / 15pF 


MCF (L71-0235-05) : RF unit XF2 


er ee Sl te Rating 
Attenuation bandwidth +16. OkHz or less at 60dB 

= ae +13.0kHz or less at 50dB 
Guaranteed attenuation 70dB or more with in fo + 1MHz 

(Without spurious in the range 

fo to fo+500kHz) 

Insertion loss Within 1.5dB 

Terminating impedance 1850k92 / 2pF 


MCF (L71-0266-05) : RF unit XF3 


Terminating impedance 


11 


We ae hom. «Gig? > Rating 
Nominal center frequency 8.400MHz 
3dB attenuation bandwidth Within 180 + 40kHz 


20dB attenuation bandwidth 400kHz or less 


Insertion loss 9.0dB or less 
Formula : 20 x log [E1+ (2 x E2)] 
1.0dB or less (within 3dB band) 


100M or more (1067 BO 


Ceramic filter (L72-0343-05) : RF unit CF500, 501 


455kHz 


Nominal center frequency 


[input and outoutimpedance [20K 


Ceramic filter (L72-0319-05) : Final unit CF451 


RN Riera Senta were nang TT] 
[Center frequency ——~( aBGEODONZ 
Ripetiecneeersy pon OF eee ee 


Ceramic filter (L72-0333-05) : Final unit CF452 


pie igees torre Maisie oc fst Zot te oRatingiec | 
3dB or less (within 455+5kHz) 


Ceramic filter (L72-0366-05) : Final unit CF 453 
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CIRCUIT DESCRIPTION 


@ IF gain correction 

The total gain changes when the AIP is turned ON or 
OFF or the band is 21.49MHz or higher. To limit the 
changes, the DSP corrects the IF gain. Table 2 lists the 
corrections. When the “AIP S-meter correction” on 
menu No.11 is turned ON, the S-meter is corrected 
when the AIP is turned ON. And since the IF gain is 
corrected greatly, the receiver internal noise output 
becomes large. 


Correction (dB) 

AIP Pre-amp 
Frequency ON1 ON2 gain (dB) 
(Menu 11 OFF) | (Menu 11 ON) | reference 

SSB, CW, FSK only 


30kHz~ -2 
30.MHz 


Table 2 


IF gain corrections 


@ NB circuit 

The noise blanker, like the conventional one, 
branches the signal before the narrow-band filter of the 
8.83MHz second IF, and detects noise, and performs 
blanking using the second IF amplifier as a gate. The 
signal is amplified by Q28, detected by the AGC ampli- 
fication and noise detection circuit consisting of Q29 to 
Q32 and D46, and then a blanking pulse is generated 
by the |C9 comparator. The noise detection circuit Q29 
to Q32 and D46 is separated into segments by a 
jumper in the unit to prevent sneak path. 


Low-Cut 


Receiving 
signal (SSB) 


Interfering 
: signal (CW) 


Interfering 
signal (SSB) 


BAC 


@ Slope tune 

The operating principle of SSB-SLOPE-TUNE is ex- 
plained first. When fLo1, fL03, and fLO4 in Figure 4 are 
at their normal frequencies, the synthesized bandwidth 
is indicated by A. If the fLO1 frequency is increased by 
Afl and the fLo3 frequency is decreased by Af1, the 
filter of the 8.83MHz band shifts to position B. The 
synthesized bandwidth is indicated by the section over- 
lapped by A and B. When the frequencies of fL01 and 
fLO3 are lowered by Af2, only the 455kHz second IF 
filter shifts to position C. The synthesized bandwidth is 
indicated by the section overlapped by B and C. 

Therefore, high frequencies are cut off by increasing 
the fLO1 frequency and decreasing the fLO3 frequency. 
Low frequencies are cut off by decreasing the fLO3 and 
fLO4 frequencies. The TS-870S enables these opera- 
tions using the DSP filter. 

In SSB mode, slope tune high cut/low cut is 
switched by using the filter select control : in CW 
mode, the WIDTH (bandwidth)/SHIFT (center fre- 
quency) is changed, and in FSK mode, the WIDTH 
(bandwidth) is changed. The microcomputer in the 
control unit sends filter select data to the DSP, and 
slope tuning is carried out by changing frequency data 
given to the PLL and DDS. The second IF (8.83MHz) 
and third IF (455kHz) filters are selected to carry out 
slope tuning effectively. Tables 3 and 4 list filter selec- 
tions, slope tuning and analog filter high cut/low cut 
amounts. Slope tuning low cut/high cut can be 
switched in AM mode, and the WIDTH can be 
switched in FM mode by using DSP filters only, and the 
analog filter is fixed to 15kHz. 


LO2A LO3 LO4 
64.22MHz fixed 


Fig. 4 SSB slope tune operating principle 
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(8.83MHz filter) High cut amount 


(455kHz filter) Low cut amount 


Filter width 


[200 


[600 


| 100 | 1950 | 1900 | 1850 | 1800 


1850 
1750 


1500 


iD ze 
Filter width 


1450 


450 500 


ip 
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Table 3 SSB slop tuning and analog filter high/low cut (Hz) 


900 950 


900 


1000 


950 


400 450 


Table 4-1 CW WIDTH/SHIFT low cut amount (Hz) 


550 


1400 


1500 


1450 


600_| 650 | 700 350 
1575 | 1625 | 1475 | 1425 
1750 | 1700 | 1650 | 1600 | 1550 | 1500 | 1450 | 1400 
1550 | 1500 | 1450 | 1400 | 1350 


1900 
1800 1700 | 1650 | 1600 | 1550 | 1500 | 1450 
1650 | 1600 | 1550 


500 


1000 
USVAs) 
1350 
1300 


1250 | 1200 


Table 4-2. CW WIDTH/SHIFT high cut amount (Hz) 


rig60 | 1300-[ 1260 | t200-[ 1150 [1190] 7050 | 1000 | 350 500” 


lOo-6/VUS 


< High cut position 


Filter selection 
3kHz filter 
6kHz filter 
15kHz filter 
Default 


< Filter center position 


925 US 


300 | 


barr] Default 


< Filter center position 


[yee Default 
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CIRCUIT DESCRIPTION 


@ Local signals (LO1, LO3, LO4) 
1) LO1 

Table 5 lists LO1 frequency configuration. 

DDS1 varies from 0.46 to 1.46MHz, and when the 
display frequency is multiple MHz (for example, 
14.000MHz), 0.96MHz is output. When the display fre- 
quency is increased, the DDS1 frequency is reduced 
by the amount of change. When the DDS1 frequency 
is reduced to 0.46MHz, the frequency is switched to 
1.46MHz, and when it is increased to 1MHz, the fre- 
quency returns to 0.96MHz (Figure 5). By changing the 
1MHz band in synchronization with the display fre- 
quency, the 1MHz comparison PLL circuit is locked 
and LO1 is generated. 

In Table 5, the 0.96MHz base indicates the DDS out- 
put when the frequency is multiple MHz. The fre- 
quency (UNV) indicates the decimal digits of the MHz 
frequency. (If the display frequency is 14.2MHz, (UNV) 
= 0.2MHz.) DDS is switched by 500kHz, so —- 0.5MHz 
< (UNV) < 0.5MHz. 

As described in the slope tuning section, slope tun- 
ing high-cutting is corrected for LO1, so the correction 
is added to the DDS output. SSB H in Table 5 indi- 
cates the correction. Table 3 shows the actual correc- 
tion of SSB _H. (For example, when the high frequency 
is 2.2kHz, the correction SSB _ H is 0.2kHz.) 

Since RIT and XIT change the receive and transmit 
frequencies by the preset amount, it needs to be cor- 
rected. They areD RIT andD XIT in Table 5. 

The "8.83MHz window-joining" (D 883) in Table 5 is 
determined during adjustment. For example, the 
equation for calculating the DDS output frequency for 
14.2MHz USB. The high-cut frequency is assumed to 
be 2.6kHz. (D 833 is zero.) 

DDS1 : 0.96M — (UNV) — (OFS SSB) + (SSB H) 

= 0.96M - 0.2M —- 1.2k - 0.2k 
= 758.6kHz 
0.96M : Base 
UNV : 14.2M - 14.0M = 0.2M 
OFS SSB (Filter offset) : 1.2k 
SSB H (Slope HI) : -0.2k (See table 3.) 


The LO1 output frequency fLO1 is calculated from 
the frequency configuration in Figure 6. 
fLO1 = fPLL IN + BOMHz — (4MHz + fDDS1) 
= 32MHz + 6OMHz — (4MHz + 758.6kHz) 
= 87.2414MHz 
Where fPLLIN is the PLL input frequency and fDDs1 
is the DDS1 output frequency. 


DDS1 output (MHz) 


Display frequency 
(MHz) 


Fig.5 Relationship between display frequency 
and DDS output frequency 


2) LO3 

Table 6 lists the LO3 frequency configuration. 

The LO3 frequency is 8.375MHz, and is generated 
by the chopper circuit. The DDS2 output frequency is 
1.625MHz. For LO3, slope tuning low-cut/high-cut is 
corrected. SSB H and SSB L in Table 6 indicate the 
corrections. D 833 and D 455 are values determined 
during filter window-joining and adjustment. 

For example, if USB is 14.2MHz, high-cut frequency 
is 2.6kHz, and low-cut frequency is 300Hz, the LO3 fre- 
quency is calculated as follows. It is assumed that 
D 833 and D 455 are zero. 

fLO3 = 1.625MHz + (SSB H) + (SSB L) 

= 1.625MHz + (-0.2kHz) + 300Hz 
= 1625.1kHz 


1LS-6/US 


CIRCUIT DESCRIPTION 


3) LO4 

Table 7 lists the LO4 frequency configuration. 

For LO4, correction (OFS SSB) is carried out so that 
a signal passes through a filter according to the mode, 
and the slope tune low-cut (SSB L) is corrected. The 
mode offset is the frequency (11.30859375kHz) used 
for processing by the DSP, and its sign changes with 
the mode. 


The filter is corrected according to each mode by 
LO1 and LO4, slope tunixg high-cut is corrected by 
LO1 and LO3, and low-cut is corrected by LO3 and 
LO4. 

In other modes, each local frequency is determined 
by the calculation method as shown previously in 
Tables 5 to 7. 


For example, if USB is 14.2MHz and the low-cut fre- 
quency is 300Hz, the LO4 output frequency is calcu- 
lated as follows. 

fL04 = 455kHz + (mode offset) + (OFS SSB) + (SSB L) 

= 455kHz + 11.30859375kHz + 300Hz 
= 467.8085938kHz 


DDS1 (1HZ) 


Component 


Peweith | | |r 

FSKione tw | |_| AP cen SMe 3 pee 
FSk shift (polar el Sito ke ee ee ee) |r 
rar Pn) oan) orm] -oan|  -oan) oan) [own] [am 
XIT - (0 RIT) - (0 RIT) - (0 RIT) - (0 RIT) = (D RIT) - (D AIT) 
Sipe non? Fase) SBM] (CWA Own] mn] se || 
SF eo ence gE EL (a a 
sicwncowrinnge oe! | how | | | | | | | | | | | 
i nl as, tal a a an la i 7A El a Oe 
"1. 


: Although receiver data has an independent value for each mode, the data area for calculation is D OFFSET. 
Transmitter data is fixed because the 8.83MHz filter bandwidth is fixed. 

*2 : Although it has an independent value for each mode, the data area for calculation is D SLOP L. 

*3 : The slope low-cut Is carried out at 455kHz and high-cut is carried out at 8.83MHz. 

*4 The LSB and USB may have the same value because the filter bandwidth is wide. 

*5 : The positive direction for adjustment is the direction in which the receive carrier frequency increases. 

*6: The DDS1 variable frequency is 1.45MHz and Is shifted by 500kHz. 


Table 5 LO1 frequency configuration 
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DDS2 (LO3) 
FSK 


Component 


BASE 


Modeioftset oh) oes ]air [Wen eam ald 
erie ose i) SSPE ae dt 
FCW pith] a a a a 
FFSK tone (AML a] Tew J 
[FSk shit (poland |_| | 
eran] 
aaa 
at 


RIT/XIT 


Slope high*?3 
Slope low*2:3 


— (SSB H) 
—(SSB L) 


+(SSB H) 
+(SSB L) 


| | 
——1 | 
wn 
RlR 
Kh) Ss 


8.83MH2 window-joining**-® |— (D 883) +(D 883) oa ee ie 
455kH2 window-joining** © [+ (D 455) -(0455){ | ok Pere ee 


: Although it has an independent value for each mode. 
: Although it has an independent value for each mode. 
: The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 
: The LSB and USB may have the same value because the filter bandwidth is wide. 


Table 6 LO3 frequency configuration 


DDS3 (LO4) 
Component - 


Filter offset*' 
CW pitch 
FSK tone (H/L) 


eee 
Hie? 
L Fskshitnipolariny: [SS] ea aaa 
peas | 
am 
ay 
oore 


- (OFS $88) | -2k 


— (D 455) | __|+ (0.455) 


: Although receiver data has an independent value for each mode. 
Transmitter data is fixed because the 8.83MHz filter bandwidth is fixed. 

: Although it has an independent value for each mode. 

: The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 

: The LSB and USB may have the same value because the filter bandwidth is wide. 

: The positive direction for adjustment is the direction in which the receive carrier frequency inc 


Slope low*2:3 +(SSB L) 


— (SSB L) 
8.83MHz window-joining 


455kH2 window-joining** 5 


Table 7 LO4 frequency configuration 


[SGA] WANES SorENE 
z 


reases. 


AM 


: The positive direction for adjustment is the direction in which the receive carrier frequency increases. 
- Since the DDS2 output frequency is high, 1.625MHz (10MHz — output frequency (8.375MHz)) is output to the DDS. 


FM 


CIRCUIT DESCRIPTION 


NYY 30k<f<30MHz 


VCO2 (Input pin) 
Except FM mode : 20kHz 
FM mode : 5kHz 


VCO! eierivichwa saver | 
|B | 7.49<f<14.49MHz _| 
| D | 21.49k<f<30MHz __| 


Except FM mode 
N = 3211 

FM mode 

N = 12844 


Except FM : 1/1000 
FM : 1/4000 


1.462>f> 


5.462f> 
0.46MHz 


4.46MHz 


54.54<f< 
55.54MHz 


VCO1 
(Input pin) 
1MHz 


Fig. 6 


Frequency configuration 
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8.83MHz 
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CIRCUIT DESCRIPTION 


Transmitter Circuit 

The transmitter system block diagram is shown in 
Figure 7. 

The TS-870S has the same frequency configuration 
as the TS-850 after the DSP generates the IF signal and 
converts it to 455kHz as a basic configuration. 

A difference from the conventional model other 
than DSP modulation is that the TS-870S uses a digital- 
to-analog converter and a microcomputer for various 
controls. This allows for fine control and reduces the 
number of controls needed for adjustment. 

The TIF (second IF) signal output from the TX-RX 
unit goes to the final unit (C/5 connection section). The 
signal is converted from 455kHz to 8.83MHz. The 
8.83MHz third IF signal converted by the 0470 and 
Q471: 3SK131(M) mixer is switched to the transmitter 
by the D450 diode switch, and output from CN412 to 
the RF unit (A/9 RF section) as TR88 signal. 

The signal input to CN10 of the RF unit is passed 
through the 8.83MHz IF filter used for both transmis- 
sion and reception. During transmission, XF3 BW: 
5kHz is selected by D69 and D67 and the filter attenu- 
ates the components outside the band. The transmit 
signal switched by D68 is amplified and ALC-controlled 
by the Q39 ALC amplifier, and the resulting signal goes 
to the D49 TX gain control circuit. This circuit controls 
the gain at the transmission stage according to the 
given voltage via a variable attenuator of a pin diode. 
The control voltage is controlled by a microprocessor, 
and Is used to set the gain for each band or set the gain 
with the PWR knob and mode. 

The third IF signal is then converted to the 
73.05MHz fourth IF signal by the Q37 and Q38 : 
35K131(M) mixer. The signal is passed through the LC 
filter, and is converted to the target frequency by the 
final local oscillator LO1 at the Q35 and Q36 : 
3SK184(R) mixer. The signal is passed through the ra- 
diation filter and the band-pass filter used by both the 
transmitter and receiver sections to attenuate the spu- 
rious Outside the band. The band-pass filter output is 
amplified by Q5 : 25C2954, and output to the final unit 
(A/5 final section) from CN4 as the drive signal. 


@ TX-AGC 

The DSP controls the input level until it starts modu- 
lation. It is like AGC applied to the microphone ampli- 
fier, and when the input level exceeds the certain level, 
the amplifier gain decreases to keep the modulator in- 
put level constant, |.e., to keep the IF output constant. 

The MIC gain control in SSB and AM modes is used 
to adjust the maximum gain of the AGC amplifier in the 
40dB range. Even if the control is set maximum, the 
input level to the modulator is kept constant. If the 
PROC is OFF in SSB mode, the CAR level (TIF output 
level) is fixed, and the ALC effect is limited. If the 
PROC is ON in SSB mode, the ALC effect is adjusted 
by the CAR control. The microphone amplifier gain is 
fixed, but the speech processor input level is controlled 
by the AGC and then becomes the level set by the 
PROC control. 

In FM mode, the microphone amplifier sensitivity 
can be changed to high or low by using Menu No.61. 
Since the frequency deviation is limited by the TX-AGC, 
it is not distorted extremely like in the clipper method. 
In AM mode, the sensitivity is controlled so that modu- 
lation does not exceed 70%. 

The TX-AGC is required to stabilize the DSP modula- 
tor operation. The modulator may operate without us- 
ing the AGC by reduction of the gain and input level, 
but it cannot be completely turned OFF. Care must 
therefore be taken when measuring the ALC proper- 
ties and frequency characteristics. 
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CIRCUIT DESCRIPTION 


AT Unit (Auto Antenna Tuner) 


When the AUTO/THROUGH switch is set to AUTO, 
ATA goes LOW, the AUTO/THROUGH switching relay 
K1 is executed, and AT Is inserted to prepare for tun- 
ing. If "RX AT ON" is set in menu No.8, AT is inserted 
during reception. If the position of variable capacitor 
VC1 or VC2 is not the preset position of the band, pre- 
setting is performed. The AT tune and transmission ee 
not occur until presetting ends. 

When AT TUNE is turned on with this condition, 
ATS goes HIGH, the CW mode is set, and the trans- 
mission output becomes about 10W. If the SWR is 
lower than 1.2, the tuning is completed and auto an- 
tenna tuning ends. If the SWR is greater than 1.2, the 
motor control pulse duty (described later) is controlled 
according to the SWR. 

The SWR can be set to 1.6 after AT tuning by turning 
menu No. 33 "TUNE WIDE" ON. 

The motor speed is determined by a microcom- 
puter. Its direction is controlled by phase comparator 
IC1 and amplitude comparator IC6 if the APRE is LOW, 
and controlled by the microcomputer if the APRE is 
HIGH. 


AT UNIT (X53-3340-02) 


Forwardwave/ 
reflected wave 
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difference 
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@ Auto tuning mode 

The transmission power from the final section via 
the filter section is passed through the current/voltage 
detection transformer L1 and L2, which use a troidal 
core. The current and voltage components detected 
here are rectified by the waveform rectification circuit 
consisting of D4, D7, Q1, and Q2, and then the phase 
is compared by IC1. The output signals (Q and Q) from 
pins 8 and 9 of IC1 are passed through the switch by 
IC2 and are applied to motor drive IC IC4. Variable ca- 
pacitor VC1 is rotated by the motor M1 so that the 
phase difference of the voltage and current compo- 
nents decreases. 

The voltage and current components detected by L1 
and L2 are rectified by diodes D1 and D2 and are ap- 
plied to the comparator of voltage comparison circuit 
IC6 as the amplitude component. The comparator out- 
put is passed through switch IC3. Motor M2 is driven 
by another motor drive IC IC5 and variable capacitor 
VC2 is rotated in the direction that decreases the am- 
plitude difference of the voltage and current compo- 
nents. 

Variable capacitor VC1 for capacity adjustment is 
therefore controlled so that the current and voltage 
phases match. Variable capacitor VC2 for resistance 
adjustment is controlled so that the current and voltage 
amplitude difference decreases. SVR becomes 1 
when the phases match and the amplitude difference 
iS Zero. 


Filter section 


AT2 
0 OUT 


feed Motor 
driver 


DIGITAL UNIT 


Fig.9 AT unit block diagram 
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The speeds of motors M1 and M2 are determined 
by the duty cycle of the pulse input to control input pin 
8 of IC4 and IC5, and controlled by the standing wave 
ratio (SWR) calculated by the control unit CPU. 

Pulse signal SPED output from the control unit is 
passed through O5 : DTC114EK, amplified by Q4, and 
input to 1C4 and IC5 as a control pulse. 

If the SWR is 2 or more, the duty cycle of the motor 
drive voltage pulse is 100%. If the SWR is 1.5 to 2, the 
duty cycle becomes approx. 80%. If the SWR is less 
than 1.5, the duty ratio becomes approx. 50% and the 
motor runs at low speed. 

The matching circuit is T type, and the tap position 
from 1.8 to 30MHz is switched by seven relays K101 to 
K103 and K105 to K108. 

Position detection volumes VR101 and VR102 are 
linked to the rotation axes of variable capacitors VC1 
and VC2 with a gear ratio of 1: 1. The voltages of 0 to 
5V (POD1 and POD2) are generated according to the 
capacities of the variable capacitors. This position volt- 
age data is sent to the microprocessor in the control 
unit through the analog to digital converter, and is used 
as the reference voltage in the feedback control sys- 
tem, such as for preset tuning. The same signal is also 
used for presetting data and end-detection. 

The volume used by the TS-870S is anormal one, 
not an endless one. Since the rotation angle of this 
volume is limited, the rotation range is from the mini- 
mum capacity to the maximum capacity plus allow- 
ance. 

By this control, like the preset tuning, which will be 
described later, POD1 and POD2 are monitored by the 
microprocessor. If the lower limit voltage of 0.6V or 
the upper limit voltage of 4.2V is reached, the micro- 
processor detects that the voltage is close to a limit. 
To return the voltage to the opposite side, APRE is 
made HIGH. If the variable capacitor is VC1, and the 
voltage is close to the lower limit in respect to POD1, 
the voltage near the upper limit is output. If the voltage 
is close to the upper limit in respect to POD1, the volt- 
age near the lower limit is output. 

The other variable capacitor VC2 outputs the voltage 
read by POD2 as it is. If the variable capacitor voltage 
exceeds the specified limit, it returns to the other limit. 
The other variable capacitor remains in the same posti- 
tion. 


CIRCUIT DESCRIPTION 


If the APRE is HIGH, the motor rotation direction is 
determined by the CPU unless auto tuning is per- 
formed. 

The logic for PR11 to PR22 is the same as for IC4 
and IC5 : BA6109U2. The signal output from the digital 
unit passes through IC2 and IC3 : TC4066BP and en- 
ters IC4 and IC5. 


a TP 
Motor? [Normal rotation | H | t | - | - | 
Reverse rotation | Lt [| - | - | 

Motor? [Normal rotation | _- | _- | A | 1 | 
Rievefee rotator =| 7a) a 


@ Preset tuning 

When tuning ends, the position of the variable ca- 
pacitor is stored in memory by the microprocessor as 
preset data for that band. 

When the band is changed after tuning is performed 
in another band, APRE goes HIGH, the motor is con- 
trolled by the microprocessor, and preset tuning |s per- 
formed. During preset tuning, auto tuning or signal 
transmission is inhibited even if the AT TUNE switch is 
pressed or transmission becomes ready. 

The initial preset-data when the microprocessor is 
reset includes standard data for a 50-ohm load on each 
band. 


@ Preset memory band 
30kHz Si 
1.850MHz < f 
2.010MHz < f 
3.525MHz < f 
3.5/5MHz st 
au25MHz2 st 
4.490MHz < f 
7.030MHz < f 
7.100MHz < f 
7. 490MHz < f 

10.490MHz < f 
14.100MHz < f 
14.490MHz < f 
20.990M#z < f 
21.150MHz< f 
21.990MHz < f 
25.490Mz < f 
29.000MHz < f 
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: CIRCUIT DESCRIPTION 


; Standby Control and Timing 
Standby control and timing are carried out by using 
software for the main CPU in the control unit (X53- 
356X-XX). The control signals for the control unit are 
listed below. (See Figure 10 for each timing chart.) 
SS: Standby switch input signal. Active LOW. 
KEY : Keying input signal from the keyer. Active 
LOW. 
TXC : Transmission output signal. Active HIGH. 
Same timing as TXB. 
RXC : Reception output signal. Active HIGH. Same 
timing as RXB. 
CKY : Output signal. Active HIGH. 


With the SS line 


i ' 
50~800ms 


Fig. 10 Transmit/receive signal timing chart 


25 


in nS eS 


CIRCUIT DESCRIPTION 


Digital Control Unit 

The TS-870S digital control circuit has a multiple 
chip configuration centered around the main CPU (IC6 : 
M37702S4BFP), and consists of a 64K ROM (IC12: 
27C512RJLVC), an 8K RAM (IC8: LC3564QME-10), 
and an extended 1/O (IC16, 1C22, IC23 : CXD1095Q). 
This circuit controls about 60 different input and about 
80 different output signals. 

Figure 11 is a digital control block diagram. 


@ Address control 

The main CPU operates in the microprocessor 
mode in which the external ROM is used. The 
memory is configured as shown in the memory map, 
and the main CPU A12 to A15 and DO signals and IC14, 
IC17, 1C18, and IC19 are used to generate a chip select 
(CS) signal to select and access an IC. (Figure 12) 
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1C18 


TC74VHC 138F 


IC6 : CPU 


TC74VHC138F 


Fig. 12 


@ Encoder circuit 

The main encoders are magnetic rotary encoders, 
and the click, RIT, SHIFT, and WIDTH encoders are 
contact-type rotary encoders. 


The main encoder pulses are read directly by the 
main CPU. 


The other encoder pulses enter the gate array (IC20 
and IC21 : LZ92K371), and are read through the main 


WIDTH 


RIT/XIT 


SHIFT 


VFO. CH/M. CH 


CS IC19-14-05 
CS 1C19-15-04 
AO 
RD 


IC23 : EXT 1/0 

1C22 : EXT 1/0 

IC16 : EXT 1/0 

1C20 : GATE ARRAY 
1C21 : GATE ARRAY 
1C12: ROM 

IC8 : RAM 


TC74VHC573F 


Address control circuit 


CPU data bus. The gate array is selected by the latch 
(IC19 : TC74VHC573F) Q4 and Q5. The CK1, CK2 or 
CK3, CK4 encoder is selected by AO of the gate array. 
Encoder data is output to DO to D7 by making the read 
signal (RD) LOW when the chip select (CS) signal is 
LOW. 1C25 and IC26 absorb encoder pulse chattering. 
(Figure 13) 


15V 


\ CPU 


DATA BUS 


LZ92K371 


CPU 
DATA BUS 


LZ92K371 


Fig. 13 Encoder circuit 
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CIRCUIT DESCRIPTION 


@ System reset and RAM backup 

The power monitor circuit (Q1, Q2, D4, D5, R6) 
monitors the power supply voltage. If the voltage is 
LOW, the circuit outputs a LOW signal to the INT1 port 
of the main CPU and the IRQ2 port of the microproces- 
sor in order for the electronic keyer to stop operation. 
At the same time, the battery backup IC (IC5 : 
MB3780A) backs up the RAM with a lithium battery. 

lf the power supply voltage becomes normal, a 
HIGH signal is input to the INT1 port and the IRQ2 port, 
and the main CPU is initialized by the battery backup IC 
after the time constant set by C56 and C57. The opera- 
tion resumes and power is supplied to the RAM from 


the outlet. (Figure 14) 
14V 


1C6-6-INT1 
1C24-45-IRQ2 


IC6-28-RESET 


IC8-26-CE2 Ics 


MB3780A 


IC8 (RAM) 
1C24 (KEYER p-COM) 


C7 
TC7SO4F 
VIN 


VBAT2 VSEN 
ALM1 CT 
ALM2 NC 
GND RSET 


Fig. 14 System reset and RAM backup 


B@ Analog Signal Input 

The main CPU incorporates an 8-channel analog-to- 
digital (A/D) converter, and in addition, has a multi- 
plexer (IC9 and 1C13 : TC4052BF) for entering 16-chan- 
nel analog signals. Incoming analog signals are con- 
verted by the main CPU to digital values, which are 
used as digital data. 


@ Display ; 

Since the TS-870S uses a negative LCD and a fluo- 
rescent display tube. 

The LCD is lighted with half a duty by the LCD 
driver, and the fluorescent display tube is lighted by an 
inverter. 

The LCD driver data is set by the clock signal 
(UCK1), data signal (UDA1), and enable signals (ENL2, 
ENL3). The blanking signal (BLANK) turns the LCD 
driver OFF, and the dimmer signal (DIM) changes the 
inverter duty for dimmer. 


@ Key scan 

The PBO and PB7 of IC23 and O2 to O8 of IC501 
form a keyboard matrix. A key scan signal (a negative 
pulse) is output from the O2 to O8. One column corre- 
sponding to the PBO and PB7 is selected, and the state 
of that switch is read. When the switch at the intersec- 
tion of the matrix is pressed, the PBx port bit goes 
LOW. Thus, which switch is pressed can be detected. 
The key chattering is eliminated by software. (Figure 
15) 


—l-s501 _=—t-s509 _ =b=s516 st=s518 5158525 5458529 __ 545 S537 
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O O O O O O O O 
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Fig. 15 Key scan circuit 
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@ PLL and DDS data 

The TS-870S has three PLLs and three DDSs in the 
PLL section in the RF unit. The main CPU sends data 
to the PLL ICs and DDS ICs according to the displayed 
frequency. The PLL ICs provide unlock (UNL) signals. 
If one of the PLLs should unlock, the display indicates 
that the PLL is unlocked (Err-FE). 

The TX-RX unit also has a PLL IC, to which the main 
CPU sends 46.32MHz data. The PLL IC also outputs 
an unlock signal (PLUL), and if a PLL is unlocked, an 
unlock message (Err-FD) is displayed. 


YO. «1X 
3Y “& XC 

oo ep 
1Y $ ox 

a oY Baa 


@ AT control 

The AT control inputs the variable capacitor position 
data (POD1, POD2, analog data input), forward wave 
voltage and reflected wave voltage (VSF, VSR, analog 
data input) for SWR calculation in the main CPU, and 
Outputs the motor normal/reverse rotation control 
(PR11, PR12, PR21, PR22), motor speed control signal 
(SPED), and motor contro! switching signal (APRE). 

SPED switches the motor rotation ON and OFF dur- 
ing AT tune and presetting by PWM with the duty cycle 
related to the SWR value. 

APRE changes the motor normal/reverse rotation 
control to analog control for AT tune, and to digital con- 
trol for presetting. 

PR11 to PR22 control the motor normal/reverse ro- 
tations and stop when the motor normal/reverse con- 
trol signal is controlled digitally. (Figure 16) 


8D 
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To AT UNIT 


1C23-29-PD7 
1C23-28-PD6 
1C23-27-PD5 
1C23-24-PD4 
1C23-23-PD3 


Fig. 16 AT control 


Za 


bO-0O/U09 


30 


CIRCUIT DESCRIPTION 


@ IF filter switching 

The IF filter switching signal from the control unit is 
controlled by PCO to PC2 (pins 11 to 13) of IC23 and 
sent to the RF unit and final unit connection section. 

The RF unit selects the 8.83MHz IF filter, and the 
final unit connection section selects the 455kHz IF fil- 
ten. 

The IF filter select signal is automatically interlocked 
with the WIDTH control. 


SK 
[WIDTH JF FILTER [WIDTH [IF FILTER [WIDTH | F FILTER IF FILTER 
500 | 7 [60k] 15k 
18k} ot, | 300," Tt tok | t | eon ty | 80la) ae fall 
15k] 7 
raat [ooo] | | fr2.on 1 fizion] 1] 
a a CT CT 
ape] ee | eer iaee | ciel ac em 
iit [ies os | Pak pte 
ce gabe eens a eo |e 
|} + —— 
a a RE reas. 
Cts ceil 
Snr ial 


Table 9 IF filter selection 


@ Receive band-pass filter selection 

The RF BPF signal from the control unit is sent from 
PC6 (pin 17) of |C23 to the RF unit as serial data. The 
serial-to-parallel converter (TC9174F) in the RF unit 
converts serial data to parallel data and switches be- 
tween band-pass filters. 


@ Transmit low-pass filter selection 

The LPF signal from the control unit is sent as serial 
data from PC1 (pin 12) of IC16 to the final unit filter 
section via the final unit connection section. The serial- 
to-parallel converter (TC9174F) in the final unit filter 
section converts serial data to parallel data and 
switches between low-pass filters. 


@ PLL VCO data 

The RF unit PLL section switches between VCOs 
according to the VCO band data (VBO to VB3) output 
from PC4 to PC7 (pins 15 to 18) of IC16 in the control 
unit. 


@ Electronic keyer 

The TS-870S uses a dedicated IC (IC24 : 
68HC05G2419553) to control the electronic, keyer. 
The main CPU CH1 to CH4 signals switch operations 
to the electronic keyer IC (keyer microprocessor). 

The keyer microprocessor controls the electronic 
keyer according to KEY SPEED VR data, DOT/DASH 
signal, and CH1 to CH4 signals switch operation sig- 
nals from the main CPU. 

The keyer microprocessor is normally at the standby 
mode (power save mode). Each control signal is con- 
nected to PB7 (pin 77). When this port is LOW, the 
standby mode is terminated. 

When the standby mode is cancelled, PA7 (pin 30) 
outputs a HIGH signal. It is used to determine which 
control signal is active : CH1 to CH4, KEY SPEED VR 
data, or DOT/DASH signal. 

PA2 (pin 25) is an input/output port that inputs KEY 
SPEED VR data and outputs control signal (HIGH) for 
VR data determination. 

When a HIGH signal is output from PA2 (pin 25), 
C114 is charged. KEY SPEED VR data is calculated 
until C114 is discharged and the port goes LOW. 

IRQ2 (pin 41) is an interrupt port that detects power 
supply voltage drop. When this port detects it, the 
standby mode is entered. 

The keyer microprocessor outputs the key down 
and beep signals. The key down signal is input to 1C22 
(PC4 : pin 15), and the main CPU controls transmission 
and reception. The beep signal is input to 1C29 
(TC7S32F : OR gate) and output to the TX-RX unit as 
CKhY: 

The TX-RX unit determines the key jack ON/OFF and 
CKY level and outputs sidetone. 
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@ Band data 
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@ Function of IC pins 
1) CPU : M37702S4BFP (Control unit IC6) 


CIRCUIT DESCRIPTION 


1/0 


[PinNo.| Portname | Pinname [VO] Function | Ave evel | inf state 
ANO ADRO |_| VPRC, VMON, VAGC signal ae 
P67 AES 
O | Analog switch select control signal B, A 
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2) CPU : 68HC05G2419553 (Control unit IC24) 


PGO~PG2 
34 TCMP 

PGA 
PG5 
PG6 
PG7 
39~44 PCO~PC5 


WAKE UP 


nil state 
VED (Al cee alain bm aplomb tee 
2-8 | PB-PBO |_| CHa CHI switchinput sgnalfiomice—SSSCSC~iSC“‘(C‘LOC~*‘d 
ees ene | en nnn PF 8 een on eer pene Rea 
Le See | ean aS Se 2S ee Ce a aed pT SE] 
ae ae rd | ee 
fy men ans an | MERE Sen ey | 
VDD 5s POM NEY AEE name ep | et] || 
BP WaN 0s ol nose |e INE Pe ea || 
20 RES uasliieder sgn oma dideee oe pt 
21,22 | OSC1, OSC2 |_| Clock input eect eed 
Pad oT hs SCV inp deat | em gel| eT 
24 PA1 DASH | Dash input eater siecemed~) 


KEY VR data determine port 


Unused 


14V voltage drop determine inhibit port 


Unconnected 
Unused 


Unused 
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Unused 


Unused 
Wake up inhibit 
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3) Extended I/O : CXD10950 (Control unit C16) 


Pin No Port name Pin name MOY MTG ee Funetion. anor’: Sa eens levels Initial state 
2[ NC Rei 
3-7__| PBI-PBS___| SHIMOT-SHIMOS | 1 | Destination determmepon ——SC~C~C~SC~C~iSS 
Pe__| P86 SOW Riel SOWewich sede. i <a 
9 | Pe? UNL i 
Quem of] Vs Bie. ee ee 
[12 [WPCA res oy ve |-UDA23 So [OU SetiaVparalieiconyert data (FL 
18 PREZ UCK23 O | Serial/parallel convert clock 
wes Ge), OE 
20__| PDO PLE2 po" | veoweate ana 
21) POI PLEI 0 
22 | PO2 PCK Ce a 
23 | PD PDA ii a 
[2 en on i Oe ln 
25 | vss ee al ee ae 
Maaco 
27 | POs oles 0 
28 | POA 
29 PD? DLE1 O | DDS1 enable 
30~32 | DO~D2 VO | Bus | ts re 
33, 34_| NC BE? 
35~39 | D3~D7 VO | Bus ae 
40 CLR | Port E output register clear | Ot re 
Ce ee mT 
Ce ac a) 
Cele Le EC 
46~48 | AO~A2 | | Address signal 
al (_[ External AT TTinput 
50 me PTSIl | External AT TS input H 
si [NC a. a 
52 PE2 MBSY | Electronic keyer busy signal LY a eS a 
Unused aa ae 
External AT TS output 
Unused 
PA7 LOGKEY O | Electronic keyer reset 
PBO SHIMOO Destination determine port og Hee ae 
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} 4) Extended I/O : CXD10950 (Control unit 1C22) 
Pin name 1/0 Function Active level | Initial state 


DSP bus 


Unused 


Electronic keyer connecting determine signal 
Microphone UP switch signal 

Microphone DOWN switch signal 

Key input signal 

PLL unlock in DSP 

DRU-3 EOM signal 

al WS2 busy signal 


DSP reset signal Normally “H'" 
Electronic volume DAC enable 

Serial/parallel convert clock signal 
Serial/parallel convert data signal 


DRU-3 enable signal 


PLL enable in DSP 
VS-2 start signal 
Unused 

VO | Bus 


0 | Bus 
Port E output register clear 
Output disable 


Write signal 


Read signal 


Chip select signal 


Address signal 
DSP enable A 
DSP enable B 


a 


) | DSP R/W signal 


Unused 
DSP address signal 


ala 


aiaiale 


Unused 


Beep output signal 


Transmit output control signal 


Receive control signal 


BEoge 


Transmit control signal 
DSP bus 


e) 
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5) Extended I/O : CXD1095Q (Control unit IC23) 


3~9 


14~16 


oF 


PB1~PB7 
V 


OQ 
oO 


PC3~PC5 


20~22 


N 
S 
RC 
PC 
RG 
Ae 
N 


PDO~PD2 


23 


NO 
oO) 


NO 
(ee) 


ol; OO] oO]|]™N WIhM|—1oO 


No 
~S 


c 
iS 
7 
Z 
6 
Vf 
iC 
PD3 
Vss 
VDD 


PD5 
PD6 
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WI}W]w 
Ni} oS 
ta! pe 

W)] WI] w 
(fon ee) 


PD7 
DO~D2 
NC 
D3~D7 
CLR 


PD4 RIPR2Z2 


6KFIL O | Analog filter select signal Se la cae 
SSer min dE © [Analog fiter select signa 


P ENR3~P ENR1 O | RF serial/parallel convert enable 
P UDA21 O | Serial/parallel convert data 


P APRE 


P PR21 
BeertZ 
PPR11 


PIT 
ROM es 


$ 
wo 
S| 
Be) 


44 


ODEN 
S 


n 


RD 


> 
Fe 
> 
NO 


EEEBREEEERESEERSEE 


(a) 
(ep) 


P THP 


Ol 
NO 


5 


60, 61 


ol 
Hi 
U 
m 
Ww 


PAO 


4 


PA4, PA5 


627635 |SPAG> PAT 
64 PBO P._KO | Key matrix input 


P DIM 
ENES Rie NZ 


PSs ma Microphone PTT switch signal 


PLATE PSone 


P ENL1, PENL4 O | Switch serial/parallel convert enable 


le 
H 
[analog fiter select signal SSS 
L 


AT motor 2 control signal ea L 


AT motor 2 control signal 

AT motor 1 control signal 

AT motor 1 control signal 

Port E output register clear L 

Output disable E 
L 

Read signal le 

Chip select signal iE 
Address signal 


Thermal protection signal H 
L 

Dimmer control signal 

LCD driver enable signal 


H 
H 


L 
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CIRCUIT DESCRIPTION 


TX-RX Unit (DSP Operation) 
@ Outline 

The TS-870S uses the DSP to carry out various pro- 
cessing aS compared with the conventional models. 
They include the following: 

- Modulation and demodulation 

- Filter processing 

- AGC processing (S-meter data output) 

- Mic amplifier AGC processing 

- VOX processing 

- Voice equalizing processing 

- Noise processing (noise reduction, beat cancel, 

automatic notch) 

- Speech processing (COMP meter data output) 

- Squelch processing 

- Sidetone and beep generation 


The commands and data for the microprocessor are 
listed below (see page 42). 

The TX-RX unit circuits are divided into the analog 
section that processes analog signals and digital sec- 
tion that processes digital data. The interface between 
the analog and digital sections is the analog-to-digital 
converter (1C25 : AK5340-VS) and digital to analog con- 
verter (IC16 and IC27 : AK4318-VS, IC34 : PCM69AVU). 


2SC2714(Y) 


1 
1 
PLL CONTROL 


oe ia VOL CONTROL 
HOST I/F BUS 


Pe 


2SC2714(Y) 


PLD 
7032LC44JLQ* 
(TIMING 


8KW RAM 
MCM56824AFN20 


64.22MHz 


or 
MCM56824AFN25 


DSPA 
DSP56002FC40 


The unit has another digital to analog converter (C26 : 
M62363FP) for VCA (electronic volume : M51131L) 
control. The volume is controlled directly by the micro- 
processor in the control unit (the volume is not con- 
trolled by the DSP). 


Digital section 

The digital section is explained below. Figure 17 is a 
digital section block diagram. 

The digital section consists of two DSPs (IC1 and 
IC2 : DSP56002FC40), RAM (IC7 : MCM56824AFN2*), 
three ROMs (IC4, IC5, IC6 : 27C256PCJJ**), and gate 
array ses MBECG24173-6773) "and PED (IC9: 
7032LC44JLQO*). The TX-RX unit has a PLL, but it is 
included in the digital section for convenience. * indi- 
cates the version number. 

The PLL in the TX-RX unit is controlled directly by 
the microprocessor in the control unit, and clocks of a 
fixed frequency of 46.32MHz are generated. This cir- 
cuit forms a VCO consisting of Q8 : 2SK210(GR), Q9 
and Q10 : 2SC2714(Y). Q8 is an oscillator and Q9 and 
Q10 are buffer amplifiers. Q5, Q6, and Q7 comprise an 
active low-pass filter. This low-pass filter converts the 
output from PLL IC IC15 : MB86001PF to DC voltage 
and sends it to the VCO. 


D/A D/A A/D D/A D/A 
PCM69AU M62323FP AK5340 AK4318 AK4318 


HOST I/F BUS 


DSP B 
DSP56002FC40 
(SUB) 


GATE ARRAY 
MBCG24173-6173 


Wait control 
Wait control 


32KB ROM 32KB ROM 32KB ROM 
270256 27C256 270256 
SESE eee 


32KW ROM 


Fig. 17 Digital section block diagram 
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CIRCUIT DESCRIPTION 


Figure 18 is a block diagram of the PLD (Program- 
mable Logic Device). The clock with a sampling fre- 
quency fs (45.234375kHz) is generated from the 
46.32MHz clock produced by the PLL in the TX-RX unit 
by the clock divider in the PLD. This clock is used for 
data transmission and reception between the analog- 
to-digital and digital to analog converters and gate array 
and data transmission and reception between the gate 
array, DSP, and the analog to digital and digital to ana- 
log converters. The PLD forms part of the bus control 
circuit for sharing the RAM and ROM with two DSPs 
and the circuit that accesses the ROM. 

The gate array is used as the interface between the 
analog to digital and digital to analog converters and 
the DSP. Data is received from the analog to digital 
converter, or transmitted to the digital to analog con- 
verter, and each DSP Is interrupted in the 1/fs sampling 
intervals. The gate array interfaces two DSPs for com- 
munication, and the two other DSPs control the bus for 
sharing the RAM and ROM. 

The DSP has a 24 bit fixed-decimal DSP. It operates 
with the 40MHz clock, but the external 20MHz clock is 
given to the DSP. The DSP operates the 40MHz clock 
generated in the PLL in the IC. The clock is pro- 
grammed to be output to pin 123 (CKOUT) of the DSP. 
Transfer of commands with the microprocessor is car- 
ried out through the host interface of the DSP. 

The ROM and RAM are shared by two DSPs. When 
one of the DSPs is being accessed, the other DSP 
waits. It is carried out by the gate array and PLD. 
Three 8 bit ROMs are used to implement 24 bits. 

The analog to digital converter (IC25 : AK5340-VS) is 
an 18 bit A-> type ADC for audio equipment. There are 
two channels, R and L. The R channel is used for the 
receive signal and the L channel is used for the micro- 
phone input signal. The digital to analog converter 
(IC16 and IC27 : AK4318-VS) is a 18 bit A-X type DAC 
for audio equipment. The digital to analog converter 
has two channels like the analog to digital converter : 
IC16 uses the R channel for the beep signal and the L 
channel for the transmit signal, and IC27 uses the R 
channel for the monitor signal and the L channel for the 
decode signal. Another digital to analog converter 
(IC34 ; PCM69AU) is an 18 bit DAC for audio equip- 
ment, and uses the Rch for AGC and the L channel for 
audio signals in FM. 


WTB (GATE ARRAY side) 


46.32MHz 


11.58MHz : SK2 


2.895MHz : BCK, NBCK 


45.234375kHz : 
(=Sampling freq : fs) 
LR,WCK,FS,FL,FR,LRS,LRD 


TIMING CIRCUITS 


BGA 
BRA 


BUS 
CONTROL 
CIRCUITS 


WTB (DSP B side) 


CLKB (40MHz) 


A15 ROM 
ACCESS ROMS 
PSA CIRCUITS 


PLD block diagram 


@ Flow of transmit/receive signals 

Flow of transmit/receive signals is explained below, 
together with the analog and digital sections. Flow of 
receive signals is explained first. See Figure 19. 

The receive signal input from pin 3 (RIF) of CN1 is 
amplified by 1C43 : NJM5532M. If a HIGH signal is in- 
put to RIF, its amplitude is limited to prevent any signal 
that exceeds the input range to the analog to digital 
converter (IC25 : AK5340-VS). The signal is passed 
through the band-pass filter and buffer amplifier, and 
its frequency is converted by the mixer (IC18: 
MC74HC4053F). The frequency of the receive signal 
is about 1/4 of sampling frequency fs. The fs/4 fre- 
quency is the most stable frequency for digital signal 
processing. The receive signal of the fs/4 frequency is 
passed through the buffer amplifier, amplified by am- 
plifier 121 : NJM4560M, and converted to digital data 
by the analog to digital converter (IC25). 
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CIRCUIT DESCRIPTION 


This data is read into the gate array (IC3 : MBCG 
241873-6173) in sampling intervals 1/fs. The data read 
into the gate array is fed to the DSP in 1/fs for process- 
ing. DSP A (IC1:DSP56002FC40) carries out auto 
notching, demodulation, noise processing, and 
squelch processing, and DSP B carries out AGC and 
filter processing. 

AGC data, one of the DSP B operation results, is 
sent to the digital to analog converter (IC34: 
PCM69AU) from pin 33 of DSP B (IC2: DSP56002 
FC40) in 1/fs intervals. AGC data is converted to an 
analog current by IC34, and converted to an analog 
voltage by the I-V converter IC35 : AD822AR, and is 
output to the RF unit as the AGC voltage. The AGC 
voltage is reversed by the reversing amplifier |C35 ; 
AD822AR, and the S-meter voltage used for packet 
communication is generated and output from the 
SMET terminal of ACC2 (J5). 


LIMITTING IC25 
AMP AK5340-VS 


“LET > R> a ph lnc 


AMP 455kHz BUFF Meuteaesah BUFF 


IC43 
NJM5532M 


Q16 IC21 


pecan 2SC2712K(S) NJM4560M 


CN3-1 _About 466kHz 
Lo4 


About 11.3kHz 


Qi2 
28C2712(Y) 


y 


DSP56002FC40 wepaecczree 


GATE ARRAY 


The digital data demodulated by two DSPs is sent to 
the gate array in 1/fs intervals. The data is sent to the 
digital to analog converter (C27 : AK4318-VS) from pin 
68 of the gate array in 1/fs intervals and converted to 
an analog signal. The demodulate signal converted to 
an analog signal is passed through the third low-pass 
filter 1C28 : NJM2100M. This low-pass filter eliminates 
the allas components. The demodulate signal then 
enters the VCA (IC29 : M51131L). The VCA attenuates 
and outputs the demodulate signal according to the 
voltage given to pin 8 of IC29. The voltage at pin 8 is 
the voltage corresponding to the rotational angle of the 
AF VOL, and is controlled by the microprocessor in the 
control unit. The demodulate signal is passed through 
the VCA, amplified by the AF amplifier (IC33 : LA4422), 
and output to the speaker and headphone. 

Demodulation data used for packet communication 
is passed through low-pass filter 1C28 : NJM2100M, 
then attenuated by the VCA IC31 :M51131L. The at- 
tenuation amount is determined by the value set on 
the menu. The signal is passed through the VCA and 
ACC2 (J5) through the buffer amplifier Q17:2SC 
2412K(S), and output to the TNC. 


1C27 


AK4318-VS 10.6kHz VCA AF AMP 
[ OSPO1 
(C28 IC29.  +MONI 1C33 
NJM2100M M51131L VOICE LA4422 
VCA BUFF 
ANO 6 8 ACC2 
ANO 
MBCG24173-6173 1C31 Q17 
M51131L INVAMP ——_95¢2412K(S) 
6 JS ACC2 
SMET 
I-V CONV. 1C35 
AD822AR 
See 6 CN11-6 
© AGC 
1C35 
BENeant AD822AR 


Fig. 19 Flow of receive signal 
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Then, flow of transmit signals is explained below. 
See Figure 20. If the mode is SSB, FM, or AM, the 
signal from the microphone ts input. The signal enters 
the TX-RX unit through CN4. The signal is amplified by 
amplifier |C22 : AD822AR, and goes to the multiplexer 
(1C23 : MC74HC4052F). The multiplexer is used to 
switch between the microphone signal, the play signal 
from the DRU-3 (option), and packet signal. The signal 
passing through the multiplexer is amplified by ampli- 
fier |C24 : NJM2100M, and converted to digital data by 
the analog to digital converter (IC25 : AK5340-VS). The 
data is read into the two DSPs in the same way as for 
the receive signal. In transmit mode, DSP A carries out 
modulation, speech processing, and carrier signal gen- 
eration in CW, FSK, and FM modes, while DSP B car- 
ries out VOX processing, voice equalizing processing, 
preemphasis processing (in FM mode), and micro- 
phone amplifier AGC processing. 

The DSP does not perform modulation in FM mode. 
The DSP sends a 455kHz carrier signal from pin 1 (TIF) 
of CN1, adds subtone to the carrier signal, 
preemphasizes sounds, and limits the amplitude. 
Preemphasized audio data is sent from pin 33 of DSPA 
(IC1 : DSP56002FC40) to the digital-to-analog con- 
verter (IC34 : PCM69AU) in 1/fs intervals, and con- 
verted to an analog current. The analog current is con- 
verted to the audio signal of the analog voltage by the 
I-V converter IC36 : NJM4560M. |IC36 also serves as 


MULTIPLEXER 
DIFF. AMP 1C23 


fo] 1C16 


the third low-pass filter that eliminates the alias com- 
ponents of the audio signal. The analog audio data sig- 
nal is output from pin 3 (FMD) of CN3 to the PLL sec- 
tion. 

The data modulated by the two DSPs (including FM 
carrier data) is sent to the gate array in the process as 
the demodulated signal. The signal is sent from pin 60 
of the gate array to the digital to analog converter (IC16 
: AK4318-VS) in 1/fs intervals, and converted to an ana- 
log signal. The frequency of this signal is fs/4. The 
analog modulated signal is passed through the third 
low-pass filter 1C17 : NJM2100M to eliminate alias 
components. The signal is converted to the 455kHz IF 
signal by the mixer (IC18 : MC74HC4053F) and two 
ceramic filters (CF2 and CF3), and output from pin 1 
(TIF) of CN1. 

Monitor data, one of the DSP operation results, is 
sent to the gate array in the same process as the de- 
modulate signal. Like the demodulate signal, the sig- 
nal is sent from pin 68 of the gate array to the digital to 
analog converter (IC27 : AK4318-VS), and converted to 
an analog signal. The analog sidetone signal is passed 
through the third low-pass filter |C30 : NJM2100M and 
attenuated by VCA (IC31 : M51131L). The attenuation 
is determined by the rotational angle of MONI VOL. 
The flow of the signal after passing through the VCA is 
the same as for the demodulate signal. 


AK4318-VS_ — 49.1kHz eee BUFF 455kHz BUFF 455kHz BUFF 


CN4-1 6 AMP Aer. VS 
MIC Ris x)? =i ASD 
CN1-1 
AD822AR 


1C24 1C17 Q13 ats 
DRUG NJM2100M NJM2100M 2SC2412K(S) eye 2SC2412K(S) 
yp-COM => DRM About 11.3kHz 
CONTROL 5.3kHz VCA AF AMP 
one GATE ARRAY 
MONI 
J5ACC2 _ (Option) IC3 Ie O SPO1 
PKD O MBCG24173-6173 AF 
Zp eo 1C31 BEEP 1C33 
= AMP = M51131L VOICE - LA4422 
aN 
ate About 466kHz ie LN 
© 
LO4 
I-V CONV. & 
Q12 LPF 7.0925kHz 


2SC2712(Y) 


ap" 


, IC36 
DSPseoerens psPssiozrc4s PCMBSAU NJM4560M 


Fig. 20 Flow of transmit signal 
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@ Sidetone signal flow 

When the electronic keyer is pressed, the sidetone 
is Output. The sidetone is processed by DSP A. 
Sidetone data, a DSP A operation result, is output to 
the speaker or headphone in the same process as the 
monitor data. See Figure 21. 


@ FSK tone signal flow 
The flow of the FSK tone signal is the same as that 
of the sidetone. See Figure 21. 


VCA AF AMP 


O SPO1 


\C27 1C30 1C31 
AK4318-VS NJM2100M M51131L 


N 
a 


1C33 
LA4422 


w 
= 
ie) 
rae 
Ww 
=) 
172) 


FSK TONE DATA 


GATE ARRAY 


IC3 
MBCG24173-6173 


DSP A 
1C1 
DSP56002FC40 


Fig.21 Sidetone and FSK tone signal flow 


@ Beep signal flow 

When pin 6 (BEEP) of CN7 goes HIGH, DSP A sends 
beep data to the gate array in the same process as the 
demodulate signal. Like modulation data, the signal is 
sent from pin 60 of the gate array to the digital to ana- 
log converter (IC16 : AK4318-VS) in 1/fs intervals, and 
converted to an analog signal. The analog beep signal 
is passed through the primary low-pass filter IC19 : 
NJM4560M, and attenuated by VCA (IC29 : M51131L). 
The attenuation is determined by the value set on the 
menu. The flow of the signal after passing through the 
VCA is the same as for the demodulate signal. 


About 1kHz 


O SPO1 


1C16 1C19 1C29 
AK4318-VS NJM4560M M51131L 


= 


a 


IC33 
LA4422 


BEEP DATA 


GATE ARRAY 


MBCG24173-6173 


DSP B 
IC2 
DSP56002FC40 


Fig. 22 Beep signal flow 


@ DRU-3 recording and playback 

The DRU-3 is controlled by the microprocessor in 
the control unit. During the DRU-3 recording, the MIC 
signal amplified by the differential amplifier (IC22 : 
AD822AR) is input to the DRU-3, and recorded. During 
DRU-3 playback, the playback signal is input to the ana- 
log-to-digital converter by switching the multiplexer 
(IC23 : MC74HC4052F). When the DSP receives a 
command “VOX ON and DRU playback" from the mi- 
crocomputer, pin 38 of DSP B (IC2 : DSP56002FC40) 
goes HIGH and the SS line goes LOW. When the SS 
line goes LOW, the microprocessor sets the trans- 
ceiver to transmit mode. This operation does not occur 
at the playback sound level of the DRU-3. Even if no 
sound is recorded, the transceiver enters the transmit 
mode when a DRU playback command arrives while 
VOX is ON. See Figure 20. 


@ VS-2 audio signal flow 

The audio signal output from the VS-2 is not pro- 
cessed by the DSP. The signal is amplified by the AF 
amplifier, and output to the speaker or headphone. 
The VS-2 is controlled by the microprocessor. See Fig- 
ure 23. 


AF AMP 


" 
CONTROL O'SPOT 


IC33 
LA4422 


-~ 


Fig. 23 VS-2 audio signal flow 
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@ Commands and data transferred to or from the 

microprocessor 

To understand the DSP processing, the commands 
sent from the microcomputer to the DSP, and data 
sent from the DSP to the microcomputer are described 
below. 

For details of error status, see the error list (Table 
10). 


1) Microprocessor — DSP 
e Transmit mode 
e Transmit filter 
¢ CW rise (fall) time 
e FSK shift width 
e Squelch level 
e Applicable filter follow speed 
e SPAC interrelation time 
e Check mode operation setting 
e VOX delay time 
e AGC release time 
e TX AGC release time 
¢ AGC correction 
¢ TX equalizing 
¢ FM modulation 
e Processor compression level (LOVV) 
e Processor compression level (MID) 
e Processor compression level (HIGH) 
e RX AF AGC gain (AM/FM) 
e RX AF AGC gain release time (AM/FM) 
¢ TX AGC gain (packet input) 
e Receive mode 
¢ Receive filter 
e CW pitch frequency 
e FM subtone frequency 
e Noise/interference elimination mode setting 
e Auto notch follow speed 
¢ Operation flag 1 
e VOX gain 
e RF gain (AGC) 
e TX AGC gain 
e AM modulation 
e Carrier level 
e Operation flag 2 


2) DSP > Microprocessor 
e S-meter data 
e Compression level data 
e Squelch status 
e Microphone level data 
e Error status 
e Check mode status 


| Error No. | Error description 
One Tj TX-RX unit is not connected. 


02 
03 Main DSP software interrupt 
07 Main DSP SCI exceptional reception 
09 Main DSP SCI line idle detection 
Main DSP NMI 


Main DSP invalid command detection 


oe Command cannot be transferred from the main DSP 
to the sub DSP. 


11 RAM check error 2 
Sub DSP SCI line idle detection 
2B Reserved 


Table 10 Error list 
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CIRCUIT DESCRIPTION 


@ New function circuit 

The TS-870S noise processing, auto notch, line en- 
hancer, SPAC, and beat cancel functions are character- 
istics of the DSP digital signal processing. These func- 
tions and other features are described below. 


1) Auto notch 

The auto notch corresponds to the IF filter used in 
the previous models. It is an adaptive filter, and em- 
phasizes weak signals by tracking interfering signals 
automatically in the AGC loop (the reception gain in- 
creases). The notch filter has very good damping and 
frequency characteristics in the receiving bandwidth. 


2) Beat cancel 

The “beat cancel” corresponds to the AF filter used 
in the previous models. It also is an adaptive filter, and 
finds and removes beat components from the received 
signal. Unlike the notch filter, this filter removes mul- 
tiple beats, but it does not emphasize weak signals 
even if the beat is canceled. 


3) Noise reduction 

The TS-870S uses a line enhancer or SPAC to re- 
duce noise. One of these two functions should be as- 
signed to the N.R. key on the front panel. 

The line enhancer is an adaptive filter which does 
not attenuate the target signal, but attenuates only 
noise. If the conditions are not very bad, the S/N ratio 
can be improved greatly. 

Select SPAC to improve the S/N ratio effectively. 
SPAC stands for “Speech Processing System by use 
of Auto Correlation function.” It takes the periodical 
signal (target reception signal) and suppresses noise 
using the Auto Correlation function. Since SPAC takes 
reception signals with a certain time width, the signals 
become discontinuous and cause noise. 

Since the auto notch, beat cancel, and line enhancer 
are adaptive filters, their characteristics change accord- 
ing to the input signal. If the automatic tracking is set 
to OFF on the menu when the filter effect is good un- 
der good signal conditions, the effect does not change 
even if the conditions turn bad. 


4) VOX 

DSP processes the correlation between the re- 
ceived signal and signal from the microphone, and car- 
ries Out the conventional anti-VOX processing. There- 
fore, TS-870S does not have anti-VOX. 


5) SSB modulation/demodulation 

TS-870S uses the PSN modulation/demodulation 
used for TS-950 and subsequent models. VVith the in- 
crease in the DSP operation precision, the side-band 
suppression has been improved in a very wide band- 
width from 25Hz to 6kHz (80dB or more for modulation 
and 90dB for demodulation). The PSN method does 
not eliminate all group-delay distortion because the Hil- 
bert converter uses an IIR filter. The TS-870S uses a 
linear phase shifter with a Hilbert converter containing 
an FIR filter. As the FIR filter can keep group delay 
constant, it does not cause group-delay distortion. 
However, as the group-delay itself increases, if the lin- 
ear phase shifter is set to ON via the menu, a signal is 
transmitted several ms after a voice enters the micro- 
phone. 


@ Analog section and other circuits 

The analog section and other circuits were de- 
scribed in the flow of transmission and reception sig- 
nals. This section describes the circuits that were not 
explained in the flow of transmission and reception sig- 
nals. 


1) Reference voltage circuit 

Since TS-870S does not have a negative power sup- 
ply, a 2.5V reference voltage, which is half the power 
supply voltage, is supplied to the OP amplifier to pro- 
cess analog signals linearly. Fig. 24 shows this circuit. 
2.5V are produced by dividing the power supply volt- 
age by R129 and R132. This voltage Is provided to the 
circuitry through buffer amplifier 1C19 or 1C20. 


BUFF 
IC19 : NJM4560M 


BUFF 


IC20 : NJM4560M 


Fig. 24 Refererice voltage circuit 
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CIRCUIT DESCRIPTION 


2) Pop mute circuit 

The mute circuit shown in Fig. 25 reduces the pop 
sound when the power is switched ON and OFF. | If 
CN7 pin 16 AMUT is LOW, the mute circuit consisting 
of |C44 : TC7SO4F and O22 : DTC124EK mutes the AF 
amplifier (IC33 : LA4422) and suppresses the pop 
sound when the power is turned ON. A microproces- 
sor controls AMUT and cancels muting at an appropri- 
ate time. 

When the power is turned OFF, muting is also con- 
trolled by AMUT, but is done only if the power switch 
ON TS-870S is pressed. The circuit comprising Q25 : 
DTA143EK, 026 : DTC124XK, and Q27 : DTC143EK 
suppresses the pop sound when the external power 
supply switch is turned OFF. When this switch is 
turned OFF, the voltage of the AF amplifier power sup- 
ply 14A decreases. When the 14A voltage falls, Q25 
becomes active (ON), and then Q26 becomes active 
(the collector goes LOW to mute the AF amplifier and 
suppress the pop sound. Q27 prevents muting when 
the voltage of the AF amplifier power supply 14A falls 
during transmission. 


AF AMP 


14A 1C33 : LA4422 


INV. AMP INV. AMP 
IC44 Q22 
TC7S04F DTC124EK 


Q25 
DTA143EK 6 


Q26 
DTA124XK 


the Q27 
aE DTC143EK 


The TS-870S uses AF amplifier 1C33: LA4422 pin 4 (DC) as the 
mute pin. 


Fig. 25 Pop mute circuit 


@ Transmit/receive frequency characteristics 
correction circuit 

The transmission sound quality has a flat frequency 
characteristic due to DSP modulation. However, the 
low-frequency range Is also flat to the cut-off fre- 
quency, so the model has less clarity compared to the 
conventional transceivers. A correction circuit is pro- 
vided to suppress the low-frequency range. It consists 
of R141, R155, and C145 in the TX-RX unit, and it is 
—2dB at 300Hz for 1kHz. : 

To return to the flat frequency characteristic, re- 
move C145 and replace R155 with a 1.8kQ resistor. 
(See Figure 26.) 

The receive frequency Is also flat, as well as the hi-fi 
sound quality when the filter is widened. When the 
receive frequency is flat, the volume of the low-fre- 
quency range becomes insufficient, so a correction cir- 
cuit that slightly emphasizes the low-frequency range 
is provided. It consists of R204, R205, R208, and C208 
in the TX-RX unit, and it is +2dB at 1kHz for 3kHz. 

To return to the flat frequency characteristic, re- 
move R205. (See Figure 26.) 


Transmit side 


C135 R1 
10 16V oe 
1C23-3 " 1C24-2 
R141 
3.9K 
C145 0.1 
Receive side 
C197 C355 
10 16V Boe 10 16V 


Fig. 26 Transmit/receive frequency 
characteristics correction circuit 


LOo-G/US 
DESCRIPTION OF COMPONENTS 


RF UNIT (X44-3210-00) (A/9) : RF 


Q1 Switching On when exit RX on. 
Q2 Switching On when TX. 
Switching Off when ATT1 or ATT2 on. 
Drive output (7X frequency) 
O6 Switching DATT on 
}Q8 _| Switching 1/2: 1.62MHz~2.49MHz 2/2 : 2.49MHz~3.99MHz 


Fas Switching ———SSSSSSSSC*dS OMe 6. SONI 22 7. 30M 10. 49M 


Switching 1/2 : 6. 99MHz2~7.30MHz 2/2 : 13.99MHz~14.49MHz 


1/2 : 20.99MHz~21.49MHz 2/2 : 21.49MHz~30.00MHz 


Q12 Switching 1/2 : 14.49MHz~20.99MHz 2/2 : 10.49MHz~13.99MHz 
21, 49MHe~30.00MH2 
30kHe~21 49MH2 

Q16 Amplifier LO1 : 73.08MHz~103.05MHz 

Q17~20 Mixer fLo1 — fRF = 73.05MHz 


Q21 Ripple filter 
73,05MHe~ 64202 = 8 BaMHe 
a24 


O26e27 Mixer 73.05MHz — 64.22MHz = 8.83MHz 
Q28 Amplifier 8.83MHz 
Q29~31 Amplifier/AGC 8.83MHz 


NB (Noise blanker) 

8.83MHz 

73.05MHz — TX f ‘ 
TX IF 

RF blanking 

ALC 

O45, 46 Switching On when AM mode. 


Switching 


Amplifier/AGC 


O87 3S Mixer 


O39 | Amplifier 
042 Switching 
DC amplifier 


On when AM transmission mode. 


Pulse generate when AM transmission mode. 
ALC amplifier 
Off when NB. 
Make relay for linear. 
On when TX. 
; TXB generate 
AXB generate | 
Q61 Switching On when AIP off (0~21.49MHz). 
Q63 Switching On when AIP off. 
Q64 Switching a On when AIP on. 
Q65 Switching 12V when RX. 
Q66 Switching On when Rx. s 


Q70, 71 Switching CKY 


| Switching 


Switching 


IC1 Serial/Parallel conversion BPF selection 2 
2 
IC6 OP amplifier ALC meter 

VSE, VSR, ALC and Processor. 
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0-O/US 
DESCRIPTION OF COMPONENTS 


Operation/ Condition 
IC9 Comparator NB pulse 
C10 AVE Le a | 


RF switch  BPRevitehos Margi ry: - Cn ohn 
RF switch On when AIP on. é 
D38, 39 RF switch ON when 21.49MHz or more RF amplifier selection. 


D40, 41 RF switch On when 21.50MHz or less RF amplifier selection 
D42 RF switch 
D43 RF switch LO2 (64.22MHz) switch 
D46 RF switch Noise detection 
D47 RF switch TGC voltage control 
549 
D50 Zener diode —6.2V stability 
LED 3 
Zener diode 12V (ALC voltage for linear) 
Switch Pulse generate 


Reverse current prevention 


Zener diode 3V (Voltage shift) 


On when AIP on. 
On when RX. 


8.83MHz filter changeover (15kHz). 


8.83MHz filter changeover (3kHz). 
D67 RF switch 8.83MHz filter changeover (6kHz). 


[072 Tee | Swicki Saas e 


RF UNIT (X44-3210-00) (B/9) : PLL 


Ref. No. Use/Function Operation/Condition 


Relay surge absorption 


Reverse current prevention 
RF switch 
RF switch 
RF switch 
RF switch 
RF switch 


fosot TT Ampifer al DOME te Tr 
Chon 


Q507 Amplifier LO3 (8.375MHz) 


Q508 er Buffer For LO3 output 
Q510 Buffer D/A buffer 
Q511 Buffer ; For LO4 output 
Q512 Amplifier REF 20MHz 
Tripled circuit fspT x 3 = 6BOMHz 
Q514, 515 Buffer Reference oscillator 20MHz 
VCO A changeover ; 


1LS-6/US 
DESCRIPTION OF COMPONENTS 


A as Fp ey. co 
Amplifier 
asa1___| Amoi 
as32___| Amol 
0533} Switching 


Switching FM modulation input on/off 
Buffer For LO2A outrput 


Q800 Reference oscillator Reference frequency 20MHz oscillation. 
1C500 DDS 1.46~0.46MHz for LO1 


IC501 DDS 1.625MHz for LO3 


2~5 : Frequency division ratio input 6: 18~48MHz input 

9 : Lock voltage output 11 : Unlock output (Unlock : “L") 15 : 2OMHz input 
73.05~103.05 + 54.54~55.54 = 18~48MHz 

2~5 : Frequency division ratio input 6 : 64.22MHz input 

9 : Lock voltage output 11 : Unlock output (Unlock : “L") 15 : 20MHz input 
13.8V > +9V 

13.8V — +9V low drop-out 


Vari-cap diode 
Switching VCO A output 

VCOB 
Switching VCO B output 

Vari-cap diode VCOC 
Switching VCO C output 

Vari-cap diode VCO D 
Switching VCO D output 
Unlock signal detection 


FINAL UNIT (X45-351X-XX) (A/5) : FINAL 0-00 : K,P,M,M2,X 2-71 : E,E2,E3,E9 


Use/Function 


Q501 Pre-drive amplifier 


Drive amplifier 
Drive bias supply 
Final amplifier Push-pull wide-band amplification of HF band 


D503 Temperature compensation Temperature sensing of final y 
0504 Semiemuemmecvonpotecton [eee eT TCS 


Operation/Condition 
Wide-band amplification of HF band 

Push-pull wide-band amplification of HF band 
Temperature compensation of drive er 
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DESCRIPTION OF COMPONENTS 


FINAL UNIT (X45-351X-XX). (B/5) : FILTER 


Ref. No. Use/Function Operation/Condition 


Q1~5 Relay driver 
— 


Switch Antenna tuner through tune 


High-frequency rectification Reflected wave rectification 
Forward wave rectification 


D2 High-frequency rectification 
1.6~2.0MHz LPF relay 


Voltage stabilization 
Relay surge absorption 


D5 Relay surge absorption 2.0~4.0MHz LPF relay 
D8 maneiclay surge absorption 10.5~14.5MHz LPF relay 
D11 Switching : 


FINAL UNIT (X45-351X-XX) (C/5) : CONNECTION 


Ref. No. Use/Function Operation/Condition 
Q401~403 DC/DC -6V 


Ripple filter 14S > 14V 
Q405 | Ripple filter, AVR 
Q460, 461 Mixer 
0470. 471_| Mise ee eo. 
Q472, 475 Amplifier TX IF 
C402 5V AVR 8V > 5V (For PLL) 

D402 Current stabilization 9V 
D450 _| Reverse current prevention 


D451~456 RF switch BPF switch 


D457 Reverse current prevention 


FINAL UNIT (X45-351X-XX) (D/5) : AVR 


Operation/Condition 


14S supply when power switch on. 
On when fan operation 


Use/Function 


Q601 Switch 
Switch 
Switch 


Q702, 703 Fan motor drive 


13.8V — 8V (Analog 8V : 8A) 
13.8V — 8V (Digital 8V : 8D) 
1C701 Comparator Fan control 

D601 Relay surge absorption 


Surge absorption 


FINAL UNIT (X45-351X-XX) (E/5) : RELAY 


[ “Ref. Nov [Use Fuetion’a mn el ARN T= Operation /noncstior = ag a a 
bao) 1.” | Cightning Surge protecron=nin 1s sai RANTING a. ca 0 en 
[080251 Lightning singe protecton | ANT SL a 


DESCRIPTION OF COMPONENTS 


AT UNIT (X53-3340-02) 


IC1 


Motor drive 


Motor drive 


IC6 Comparator 

IC7 AVR 

D1 Detector 
Detector 

D3~8 Switching 

D10 Switching 


D105~108 Switching 
D109, 110 Switching 


[RefNo | ___Use/Funetion 
Oipz Amplifier 
Q4,5 Switching 
DFF 


Analog switch 


Analog switch 


Operation/Condition 


LS-3/U5S 


Waveform shaping 


On when APRE is “H". 
Motor speed control pulse 


Phase difference detection 


For control changeover motor 1 


APRE 


For control changeover motor 2 


For motor 1 


For motor 2 


Amplification difference detection 


+5V 


Current component amplification detection 


Voltage component amplification detection 


Clipper 


Spike absorption 


Di0r-103 Spike absorption 


Spike absorption 
Band data 
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DESCRIPTION OF COMPONENTS 


CONTROL UNIT (X53-356X-XX) (A/4) : CONTROL 


0-11: K,P 


0-22 : M2 


Use/Function 


0-21: M 


Switching 


Switching 
Switching 
Switching 


Switching 


Switch 


Ng 
far7=79, 22 | Switching 


C 


4 


Switching 


Q28 Switching 
Q29 Switching 
S 


EEPROM 


IGI7, 18 


Ciley 22926 


C5 Reset, Power supply changeover 
C6 CPU 

C7ahO Inverter 

C8 RAM 

Coats Multiplexer 

Gilg OR gate 

IZ ROM 

C14 AND gate 


Bidirectional buffer 
Extended |/O 
Decoder 


0-71: X 


2-71:E 2-72: E2 2-73 : E3 


Operation/Condition 


2-74:E9 


Voltage drop changeover 


Multiplexer changeover 


EEPROM write control changeover 
AT control (PR11, PR12, PR21, PR22, APRE, SPED) 
AT-300 control and input (TS, TT) 
AT-300 control and output (TS, TT) 
|C24 control (Reset) 

1C24 control (CH1, 2, 3, 4) 

1C24 control (DOT) 

1C24 control (DASH) 

VBSY signal 

KEY signal 

Filter changeover (6kHz) 

Filter changeover (3kHz) 


BLNK signal 


8V output 

Adjustment data saving 

System reset and Back-up power supply changeover 
8 bit microcomputer (Main) 

Reverse data 

8K-byte 

A/D data changeover 

RD/WR signal output 

64K-byte 

Chip select combination for RAM and ROM 

Data bus input/output changeover 

8 bit x 4, 4 bit x 1 

Converts the address signal into a chip select signal for each IC. 
Chip select signal latch 

Encoder pulse count 


Ci9 Latch 

C20, 21 Encoder gate array 

1C24 CPU 

C25726 Schmitt trigger 
Level shift 

IC28 OP amplifier 

C29 OR gate 

D1~3 __| Protection diode 


Voltage detector 


5 Protection diode 
D6 Protection diode 
D7 Protection diode 
D8 Protection diode 
D9 Protection diode 

Protection diode 
D11 Protection diode 


Protection diode 


8 bit microcomputer (Electronic keyer) 


Encoder chattering absorption 

RS-232 level shift 

Buffer 

CKY signal and BPC signal combination 
Power supply 

Voltage drop detection (About 10V) 
Reverse current prevention 

KEYS line 


DOT line 
MD line 
MU line 


SS line 


LO-O/U0 
DESCRIPTION OF COMPONENTS 


CONTROL UNIT (X53-356X-XX) (B/4) : SW 
[RefNo | _Use/Function 


Operation/Condition 


Q501, 502 LED switch 
1C501~504 Seriai/Parallel Data conversion for tact switch and LED 

LED Mang eS wale el) 
p510~519_| LED = a0. 7. i ee 


TX-RX UNIT (X57-4620-00) 


Q2 Amplifier 64.22MHz 

Q3 Amplifier REF 20MHz 

04 Swit 
O57 _| Active PAF 

Q6 Active LPF PLL loop filter 


Q12 Amplifier LO4 466kHz 
OHS), Us Buffer TX IF 455kHz 
TIF aB5KHe 
O16 Buffer Receive signal for DSP processing (11.3kHz) 
Q25 Pulse generator AF mute 


Q26 Switch 


Switch 


Mute signal 
Mute signal absorption (Mute inhibit when TX) 


IC1 DSPA Main DSP 

IC2 DSP B Sub DSP 

IC3 Gate array saci, For interface 

IC4 DSP ROM Low (DO~D7) 32KB 

IC5 DSP ROM Mid (D8~D15) 32KB 

IC6 DSP ROM High (D16~D23) 32KB 
DSP RAM 8K ward 

eg PLD Timing generator 


IC15 Rete 46.32MHz clock generation 
C16 DAC Rch : BEEP signal (About 1kHz) 


(Gil7/ Active filter TX (fe = 49.1kHz) 3rd LPF 
RX : 455kHz > 11.3kHz TX: 11.3kHz — 455kHz 
Reference voltage buffer, BEEP LPF (fc = 1.9kHz) 


Lch : Transmission signal (11.3kHz) 


Voltage follower, Active LPF 


IC20 Voltage follower Reference voltage buffer 
AX IF 113k 
IC22 Amplifier Microphone amplifier, unbalanced/balanced modulation 
IC23 Multiplexer MIC, DATA, DRU-3 changeover 
(C2S ADC Rech : Reception signal Lch : Microphone input signal 
DAC VCA control e 
IG27 DAC Reh : Monitor signal Lch : De-modulation signal 
De-modulation signal (fc = 10.6kHz) 
VCA (Electronic volume) De-modulation signal, BEEP 


IC30 Active LPF j Monitor signal (fe = 5.3kHz) 
VCA (Electronic volume) Packet AF, monitor 
IC33 AF amplifier Audio amplifier 
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DESCRIPTION OF COMPONENTS 


34 DAC 
| FV converter, Inverter AGC and S-meter Vitae: 

IC36 I-V converter, Active LPF FM modulation signal (fc = 7.2kHz) 

1C40 13.8V — 8V for PLL 

IC41, 42 | Buffer VCA contro! 

IC43 Clipper amplifier RX IF 455kHz 

IC44 Inverter Mute (Power on/off) 
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LO-0/US 


SEMICONDUCTOR DATA 


PLL : MB86001PF (RF Unit IC507, 509, TX-RX Unit IC15) 


@ Terminal connection diagram 


B Terminal functions 


Pin code 
VDD 
Clock 


BE 


Function 
Power supply pin. 
Shift register clock input pin. Serial data is taken in at the rising edge of the clock signal. 
The input section contains a Schmitt trigger circuit. 


Serial data input pin for setting the divide ratio of each divider. The input section contains a Schmitt trigger circuit. 
Shift register load enable signal input pin. When LE is high, the divider ratio data is transferred to the latch specified 
by the control bit. This data is used as the divide ratio of each divider. 

The input section contains a Schmitt trigger circuit. 

Switch pin for selecting the latch for setting the divide ratio of each divider. When the S pin is low, latch V1 is 
selected. When the S pin is high, latch V2 is selected. The divide ratio data is then sent to the divider 

Divider input pin. The input section contains a bias circuit and an amplifier. 
Connect the voltage control oscillator (such as a VCO) by AC-coupling. 
Ground pin. 

Phase comparator output pin (charge pump). The Do1 output level can be reversed by FC 
The reference divider output fr and divider output fv are related as follows. On when CNTL is low. 

fr > fv : High level (FC : Low), Low level (FC : High), fr = fv : High impedance, 

fr < fv : Low level (FC : Low), High level (FC : High) 

Phase comparator output pin (charge pump). The relationships between the reference divider output fr and divider 
output fv are the same as for Dol. On when CNTL is high. 4 


Pin that controls charge pump outputs Do1 and Do2. The relationships between CNTL, Dot and Do2 are as follows 
When CNTL is low, Do1 : Output, Do2 : High impedance. When CNTL is high, Do1 : High impedance, Do2 : Output 
Phase comparator output pin. When PLL is locked, LD is high. When PLL is unlocked, LD is low 

Divider division output monitor pin. A signal is output from the pin in monitor mode. 
Normally, this pin has high impedance. 

Phase comparator input switch pin. 

Reference divider division output monitor pin. A signal is output from this pin in monitor mode. 
Normally, this pin has high impedance. 


Reference divider input pin. The input section contains a bias circuit and an amplifier. 
Connect the reference oscillator (such as TCXO) by AC-coupling. 
Ground pin. 
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bO-“OlUO 
SEMICONDUCTOR DATA 


Bidirectional buffer : TC74VHC245F (COntrol Unit IC15) 


@ Terminal connection diagram @ Logic diagram @ Truth table 


Function Output 
PS [OW] Aus | Bae] sate 


X: Don't Care Z: High impedance 


19 


3 EN1 (BA) 
3 EN2 (AB) 
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SEMICONDUCTOR DATA 


DC/AC Converter : AK4318-VS (TX-RX Unit IC16, 27) 


@ Terminal connection diagram @ Biock diagram 


DIFO DIF1 DVDD DVSS AVDD AVSS 


NC O 


NC 


AOUTL+ Serial Input 
O) 
Interface 


AOUTL- 
AOQUTR+ 
AOUTR- 
DZF 

CKS 
DEM1 
DEMO 
SMUTE 
XTO 


XT 


PD 


DEMO DEM1 XTi XT OmaCKS 


alee = a caguanteFuncloneeihears mn | 
eee ORIN yl cena oe ee ee | 
2 VREF O | Reference voltage output pin (AVDD) - 3.75V. The 10uF electrolytic capacitor and 0.1u.F ceramic capacitor 
are connected between VREF and AVDD. 


Analog ground pin. 
Test pin (pull down). Must be open or low. 


7 ZMUTE Zero mute pin (pull down). High : Detects zero and mutes output. 

8,9 DIFO, DIF1 | Input format pin. Supports four modes. 
10 DVSS — | Digital ground pin. 
11 (+5V) 


ek | DVDD | = | Digital power supply pin (+5V). 
| 
| 
| 
| 


12 LRCK L/R clock pin. Determines the input serial data channel. 

13 BICK Serial bit clock pin. The clock latches serial data. 

SDATA Serial data input pin. Number two's complement MSB first. 
PD 


14 


Reset pin. When this pin goes low, the filter and modulator are reset. 

Make this pin low to reset the filter and modulator when the power is turned on. 

16 XTl | Clock input pin. Connect a crystal oscillator between XTI and XTO or input the external CMOS clock to XTI. 
The clock frequency can be selected with the CKS pin. 

17 iXTO O | Crystal oscillator output pin. If the crystal oscillator is used, connect it between the XTO and XT7I pins. 

lf the external clock is used, open this pin. 


18 SMUTE | | Soft mute pin (pull down). High : Soft mute, Low : Cancel 
DEMO, DEM1 a De-emphasis mode pin. Supports three frequencies. 


21 CKS | Clock select pin. Low : CLK 256 fd, High : CLK 384 fs 
AD: DZF O | Zero input detection pin. High when the data input to the SDATA pin for both channels becomes zero 8192 
times consecutively. 


23 AOUTR- O | Right-channel analog negative output pin. = 


rea AOQUTRs [0 | Rightcnennel analog positve outputpin. SS 
Pe a EL eo ae 


ahe 
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SEMICONDUCTOR DATA 


AC/DC Converter : AK5340-VS (TX-RX Unit IC25) 


@ Terminal connection diagram 


AINL+ 
AINL- 
VREFIN 
VA+ 
AGND 
NC 

NC 
TST1 
SEL18 
PD 
Toh2 
CMODE 
SMODE 


UR 


BH Terminal functions 


1/0 
| 


@ Block diagram 


aS SCLK L/R FSYNC 


©) © © 
Serial Output 
Interface 


Decimation 
Filter 


AINR+ 


Ton2 eliotsm Gon4 
o) 


AINR- 
VREF 
NC 
VDB+ 
NC 
TST4 
TST3 © SMODE 
CLK 
DGND 


VCP+ Calibration 


FSYNC SRAM 
SDATA 


SCLK 


VREFIN VA+ 


AGND SEL18 PD VDB+ VDP+ DGND 


Function 


1 AINL+ Left-channel analog non-inverted input pin. 
2 AINL- | Left-channel analog inverted input pin. 
3 VREFIN | Reference voltage input pin. Normally connect to the VREF pin. 
The input range is 1.6 times the difference between VA+ and the voltage input to this pin. 
4 VA+ — | Analog section analog power supply pin (+5V). 
5 AGND — | Analog section analog ground pin. 
Ona NC - 
8 TST1 — | Test pin. Open or connect to DGND. 
S) Output data length select pin (with pull down resistor). Low : 16 bits, High : 18 bits 
10 PD | 


Power down pin. High : Power down mode. Offset calibration starts at a falling edge. 
When the power is turned on or the clock frequency is changed, calibration must be carried out. 
Test pin. Open or connect to DGND. 

Master clock select pin. Low : CLK 256 fs (12.288MHz @fs : 48kHz), High : CLK 384 fs (18.432MHz @fs : 48kHz) 


interface clock select pin. Set the input/output of each of the L/R, SCLK, and FSYNC clock pins. 
| Low : Save mode (all input pins), High : Master mode (all output pins) 


Input channel select pin. Slave mode : The fs clock is input. Lch MSB data is output at a rising edge and 
Rch MSB data is output at a falling edge of the clock signal. Master mode : The fs clock is output. 


1 TST2 z 
12 CMODE 
13 SMODE 
126 1G /0 
15 SCLK /0 


_| SDATA is output one clock after the L/R edge. High when the power is down (PD : High). 


Serial data clock pin. One bit of data is output at a falling edge of the clock. Slave mode : Normally a 32 to 64 
fs clock Is input. Master mode : A 64 fs clock is output. Low when the power is down (PD : High). 
Serial data output pin. Data is number two's complement and the MSB is output first. 
Goes low after 16/18 bits are output. Low when the power is down (PD : High). 


FSYNC 


Frame synchronization clock pin. Slave mode : SDATA output is enabled when the pin is high. 
Master mode : The 2 fs clock is output. High when 16-bit data is output. The two low-order bits are low 
when 18-bit output is selected. Low when the power is down (PD : High). 


56 


Digital section power supply pin (+5V). 
Digital section ground pin. 
Master clock input pin. When CMODE is high, CLK : 384 fs. When CMODE is low, CLK : 256 fs. 


SEMICONDUCTOR DATA 


PN Erne Ce host fwcion To 


Lo-6/US 


23 NC - 
24 VDB+ — | Digital section power supply pin (+5V). (Silicon PCB potential) 
25 NC - 
VREF O | Reference voltage output pin (VA+) - 2.6V. Output based on VA+. Normally connect this output to the VREFIN pin. 
27 AINR- Lt) Right-channel! analog inverted output pin. 


AINR+ |_| Right-channel analog non-inverted output pin. 


DC/AC Converter : PCM69AU (TX-RX Unit IC34) 


@ Terminal connection diagram 


@ Terminal functions 


+VCC 


VCOM (L) Loch V common 


|-OUT (L) 


EE 


Pin No.| Pin name Function 


Analog Positive power supply 


Leh current output 


SERVO DC Servo filter 


+VCC +VDD 
VCOM (L) TP1 
NC TP3 
|-OUT (L) DATA (L) 
SERVO DC WDCK 
REF DC SYS-CLK 
|-OUT (R) BCK 
NC DATA (R) 
VCOM (R) TP2 
A.GND D.GND 


Reference filter 
i |-OUT (R) Rech current output 
8 NC 
cS) VCOM (R) Rch V common 
10 A. GND Analog common 
11 D. GND digital common 
13 DATA (R) Rch data input 
eit BCK Bit clock input 

SYS-CLK System clock input 


WDCK 


DATA (L) 


Test pin 3 


Word clock input 
Lch data input 


Test pin 1 


Digital positive power supply 
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CAPACITORS COA45 
v2 

1 = Type ... ceramic, electrolytic, etc. 

2 = Shape ... round, square, ect. 

3 = Temp. coefficient 


¢ Temperature coefficient 


* Tolerance 


- Voltage rating 


- Chip capacitors (Refer to the table above except dimension) 


CET eke ood Sapp eee Ly ieliOOO sel 
iHaatodia’ al cine ks Gils! Clea 
(Chip) (CH, RH, UJ, SL) 


(EX) 2 GR 137 E Ede 000 eZ 
Le a2 oie AOpen 7 
(Chip) (B, F) 

RESISTORS 


* Chip resistor (Carbon) 
(EX) RDS Ea Beez bae000 


1 PTI Mee Wars | alae 7/ 
(Chip) (B,F) 


oO 


¢ Carbon resistor (Normal type) 
(EX). RD O14 6B B.1262000: 
1 2S AS eG 


Se 


1 = Type ... ceramic, electrolytic, etc. 
2 = Shape ... round, square, ect. 

3 = Dimension 

4 = Temp. coefficient 


PARTS LIST 


4 = Voltage rating 
5 = Value 
6 = Tolerance 


ist Word | Ca pP| R S 


[Code] rO epaGu]. ay Ke [eM 1x eZee 


(%) |=0.25) £0.5)| +2 +5 | +10 | +20 | +40 | +80 |+100] More than 10uF - 10 ~ +50 
-20 | -20 | -O |Lessthan 4.7uF -10 ~ +75 


salad ck oa ac a a 
[On fa, 138 [aes 20 | 260/815) 400) sy) oaliso [aml 
110 [25] 16 | 20 | 25 [515] 40 | 60 | 63 | 00 | 35 | 
Pp 2 f00 [38 | 160-| 200°] 260] 315 | 400 | 500 | 30 | 00 | — | 
| 3 Toa [7280 [1600/2000 [2600/3160 | 2000 [5000 [e300 [e000] — | 


5 = Voltage rating 
6 = Value 
7 = Tolerance 


Example : CC45TH = -470 + 60ppm/°C 


No code 


- Capacitor value 


O10'= Tor 2 22 Ok= 2 ble 
100 = 10pF 
ef oP ie Multiplier 

101 = 100pF 

2nd number 
102 = 1000pF = 0.001pF 

1st number 
103 = 0.01pF 


Less than 10pF 


Dimension 


shi 


‘| 


* Dimension (Chip capacitor) 
5.6+ 0.5 | 5.0+ 0.5 | Less than 2.0 


32402 Less than 1.25 
2.0+ 0.3 |1.25+ 0.2| Less than 1.25 


» Dimension (Chip resistor) 


Rating wattage 


2h 
56 lifew [Tin folie 


lOo-O/US 
PARTS LIST 


* New Parts. A\ indicates safety critical components L : Scandinavia K: USA P : Canada 
Parts without Parts No. are not supplied Y: PX (Far East, Hawaii) 7: England E : Europe 
Les articles non mentionnes dans le Parts No. ne sont pas fournis Y: AAFES (Europe) X: Australia M): Other Areas 


Teile ohne Parts No. werden nicht geliefert. 


TS-870S 
adtress|NOM| Parts No. Desti- Desti- 
ern [a] se = [owe fae] too [oY 


W75 £37-0543-05 LEAD WIRE WITH CONNECTOR 
£37-0547-15 LEAD WIRE WITH CONNECTOR (SP) 
£37-0548-05 LEAD WIRE WITH CONNECTOR 
£37-0549-05 LEAD WIRE WITH CONNECTOR 
£37-0550-15 LEAD WIRE WITH CONNECTOR 


en oe 


A01-2097-01 METALLIC CABINET (UPPER) 
A01-2098-01 METALLIC CABINET (LOWER) 
A62-0382-02 PANEL ASSY 

A62-0384-02 PANEL 


£37-0551-05 LEAD WIRE WITH CONNECTOR 
W81 11,41 * | €37-0552-05 LEAD WIRE WITH CONNECTOR 
W82 2K,3K | * | E37-0569-05 LEAD WIRE WITH MINIPIN PLUG 

W83 = * | £37-0570-05 LEAD WIRE WITH CONNECTOR (VS-2) 


B10-1227-03 FRONT GLASS 
B11-1123-04 REFLECTOR 
B38-0736-05 DISPLAY ASSY 
B42-3343-04 S/NO LABBL 
B42-5526-04 STICKER 


F05-2531-05 FUSE (25A/32V) ACSY 
fl} 1N F06-4029-05 FUSE (4A/250V) ACSY 
28 2G * | FO9-0449-05 FAN MOTOR 


B43-1045-04 


BADGE (KENWOOD) 


10 2C * | B43-1101-04 BADGE (DSP) 29 3G F10-1206-04 SHIELDING COVER (EARTH SPRING) 
11 3N B44-2163-04 UPC CORD LABEL F10-1468-13 SHIELDING COVER (FINAL) 
12 10 B46-0310-03 WARRNTY CARD EE2E3E9 


B46-0410-40 


WARRNTY CARD K 


G02-0574-04 FLAT SPRING (AVR) 
32 2G * | G02-0767-04 FLAT SPRING (THERMMISTOR) 
34 1A G10-0697-04 FIBROUS SHEET (SP) 

35 1D G10-0702-04 FIBROUS SHEET (SUB 2) 

36 1A G10-0703-04 FIBROUS SHEET (CASE) 


B46-0422-00 WARRNTY CARD 
13 10 * | B62-0542-00 INSTRUCTION MANUAL (ENGLISH) 

14 10 * | B62-0543-00 INSTRUCTION MANUAL (SPANISH) | MM2E2E3 
15 10 * | B62-0544-00 INSTRUCTION MANUAL (NETHERLAND)| MM2E2E3 
16 10 * | B62-0545-00 INSTRUCTION MANUAL (FRENCH) PMM2 


2 


G13-0934-04 CUSHION (UPPER CASE) 
40 2G G13-1310-04 CUSHION (FAN) 

4) 4F * | G13-1327-04 CUSHION (DRU-3) 

42 2D * | G13-1480-04 CUSHION (KNOB) 
G13-1481-04 CUSHION (KNOB) 


16 10 * | B62-0545-00 INSTRUCTION MANUAL (FRENCH) E2E3E9 
17 10 * | B62-0546-00 INSTRUCTION MANUAL (GERMAN) | E 
18 10 * | B62-0547-00 INSTRUCTION MANUAL (ITALIAN) fe 
19 2B * | B72-0911-04 MODEL NAME PLATE KMM2xXP 
B72-0912-04 MODEL NAME PLATE EE2E3E9 


G13-1482-04 CUSHION (KNOB) 
45 20 * | G13-1483-04 CUSHION (KNOB) 
46 1A * | G13-1498-04 CUSHION (SP) 


£04-0167-05 RF COAXIAL CABLE RECEPTACLE (M) 


21 1N £07-0751-05 DIN PLUG (7P) ACSY 47 3B * | G13-1511-04 CUSHION (LOWER CASE) 
22 1N £07-1351-05 DIN PLUG (13P) ACSY 
23 1H £23-0992-04 EARTH LUG (ANT) H10-2791-01 POLYSTYRENE FOAMED FIXTURE (F) 


£30-3157-15 DC CORD ACSY 


51 20 * 1H10-2792-11 POLYSTYRENE FOAMED FIXTURE (R) 
52 1N * | H13-0963-04 CARTON BOARD 

53 20 H20-1437-03 PROTECTION COVER 

54 1N H25-0029-04 BAG (FUSE) 


£31-3433-05 LEAD WIRE WITH MINIPIN PLUG 
W52 314K £37-0062-05 LEAD WIRE WITH MINIPIN PLUG 


W53 214K | * | £37-0518-05 LEAD WIRE WITH MINIPIN PLUG 
W54 11,2I * | €37-0519-05 LEAD WIRE WITH MINIPIN PLUG H25-0079-04 BAG (MIC) 
£37-0521-05 LEAD WIRE WITH MINIPIN PLUG 56 1N H25-0708-04 BAG (DC CORD) 


57 20 * | H52-0730-02 ITEM CARTON CASE 
H62-0641-03 OUTER PACKING CASE 


£37-0522-05 LEAD WIRE WITH MINIPIN PLUG 


W58 il * | £37-0523-05 FLAT CABLE 
W59 ai,1J * | £37-0524-05 FLAT CABLE 59 3B J02-0049-14 FOOT (REAR) 
Wé60 2A * | £37-0526-05 FLAT CABLE 60 1A,3A J02-0441-05 FOOT (SIDE) 


£37-0527-05 


FLAT CABLE 61 3A * | J02-0474-05 FOOT (FRONT) 
62 2G J21-4326-03 HARDWARE FIXTURE (FAN) 


63 1D * | J21-4496-05 HARDWARE FIXTURE (PHONE JACK) 


£37-0528-05 FLAT CABLE 
W63-1 4J * | £37-0529-05 FLAT CABLE 
W63-2 31,41 * | £37-0529-05 FLAT CABLE 
w64 4J * | £37-0530-05 FLAT CABLE 
£37-0531-05 FLAT CABLE 


J31-0141-04 COLLAR (MIC) 
65 2H * | J32-0923-04 HEXAGON BOSS 
J61-0307-05 BAND 


£37-0532-05 FLAT CABLE K01-0416-05 HANDLE ASSY 


W67 2A * | £37-0533-05 FLAT CABLE 7\ 2C " | K21-1102-04 KNOB (MAIN : WITH SCREW) 
W68 2A * | €37-0534-05 FLAT CABLE 72 2C * | K29-4966-04 KNOB RING (MAIN) 
W693 21,41 * | £37-0535-05 LEAD WIRE WITH MINIPIN PLUG 73 20 "| K29-4967-03 KNOB (FILTER) 


£37-0537-05 


LEAD WIRE WITH CONNECTOR 74 2C * | K29-4968-03 KNOB (M.CH,RIT : WITH SPRING) 


£37-0538-05 
W72 IL4K "| £37-0540-05 
£37-0541-15 
£37-0542-05 


LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 


75 2C * | K29-4969-03 KNOB (INSIDE) 

76 2c * | K29-4970-03 KNOB (OUTSIDE) 
* | K29-4978-03 KNOB (POWER) 

* | K29-4979-03 KNOB (UP/DOWN) 


59 


bO"-OlUO 
PARTS LSIT 


TS-870S 
RF UNIT (X44-3210-00) 


Address A Description 


Desti- 


Description naan 


New 


K29-4980-03 KNOB (ANT, etc.) C34 CK73FF1E104Z CHIP C O.10UF 2 
K29-4981-03 KNOB (LED) CC73FCH1HOSOC CHIP C 5.0PF C 
K29-4982-03 KNOB (AT TUNE, etc.) CK73FB1H103K CHIP C O.O10UF K 
K29-4983-03 KNOB (LED) C39,40 CK73FB1E103K CHIP C O.010UF K 
K29-4984-03 KNOB (QUICK MEMO) C47 CK73FB1H103K CHIP C O.010UF K 


K29-4985-03 KNOB (LSB/USB) CK73FB1H223K CHIP C 0.022UF K 
K29-4986-03 KNOB (CW/-R) C49 CK73FB1H103K CHIP C O.010UF K 
K29-4987-03 KNOB (FSK/-R) C50 CK73FF1E104Z CHIP C O.10UF Z 
K29-4988-03 KNOB (FM/AM) C51 CK73FF1C105Z CHIP C 1.0UF Z 
K29-4989-03 KNOB (AUTO NOTCH) C52 CK73FB1H222K CHIP C 2200PF_ K | 


K29-4990-03 KNOB (BEAT CANCEL) 
K29-4991-03 KNOB (N.R) 
K29-4992-03 KNOB (TX EQ.) 


CK73FB1H682K CHIP C 6800PF 
C54 CK73FB1H222K CHIP C 2200PF 
C55 CK73FF1E104Z CHIP C 0.10UF 
C56 CK73FF1C1052Z CHIP C 1.0UF 

C57 CK73FB1H472K CHIP C 4700PF 


N09-0372-04 SCREW (DC) 
NO9-0682-04 SCREW (GND) 
NO9-2051-05 SCREW 
N11-0040-46 FLANGE NUT (GND) 
N14-0509-05 NUT (GND) 


ANN AX 


CK73FF1E104Z CHIP C 0.10UF 
C59 CK73FF1C105Z CHIP C 1.0UF 
C60 CC73FSL1H821J CHIP C 820PF 
C61 CK73FF1C1052Z CHIP C 1.0UF 


N15-1040-46 FLAT WASHER (GND) 


AnNCNN 


C62 CK73FB1H472K CHIP C 4700PF 
N32-2606-46 FLAT HEAD SCREW 
N32-3006-46 FLAT HEAD SCREW (SUB PANEL) CK73FF1E104Z CHIP C O10URSy Z 
N33-3006-41 OVAL HEAD SCREW (CASE) C64 CK73FB1H222K CHIP C 2200PF XK 
N87-2606-46 BRAZIER HEAD SCREW (UNIT,RL} C65 CK73FF1E104Z CHIP C 0.10UF Z 
C66 CK73FF1C1052Z CHIP C 1.QUF Z 
N87-3006-46 BRAZIER HEAD SCREW (AT, FAN) C67 CK73FB1H561K CHIP C S6OPF K 


N87-3008-46 BRAZIER HEAD SCREW 
N88-2608-46 FLAT HEAD SCREW (FINAL) 
N90-3008-46 TP HEAD MACHIN SCREW (PANEL) 
N91-3010-46 TP HEAD TAPPING SCREW (FOOT) 


CK73FF1C1052Z CHIP C 1.QUF 

C69 CK73FB1H222K CHIP C 2200PF 
C70 CK73FF1E104Z CHIP C 0.10UF 
C71 CK73FB1H102K CHIP C 1000PF 
C72 CK73FF1E104Z CHIP C 0.10UF 


NAN AN 


T07-0252-15 LOUDSPEAKER (8 ohm 1W) 
T91-0352-15 MICROPHONE ACSY 


CK73FF1C105Z CHIP C 1.0UF 
C74 CC73FSL1H271J CHIP C 270PF 
C75 CK73FF1C105Z CHIP C 1.0UF 
C76 CK73FB1H102K CHIP C 1000PF 
C77,78 CK73FF1E104Z CHIPC =. -O.10UF 


W02-1836-05 ENCODER 
W09-0873-05 LITHIUM CELL (3V 220MAh) 


Paws lem 


CK73FF1C105Z CHIPC 1.0UF 
C81 CC73FCH1HOSOC CHIP C 5.0PF 
83 CC73FCH1HO50C CHIP C 5.0PF 
C85 CC73FCH1HOSOC CHIP C 5.0PF 
CK73FF1C1052 CHIP C 1.0UF 


RF UNIT (X44-3210-00) 


CK73FB1H103K CHIP C 0.010UF 
CC73FCH1H121J CHIP C 120PF 
CK73FF1C1052Z CHIP C 1.0UF 
CK73FB1H103K CHIP C 0.010UF 
CK73FB1E103K CHIP C 0.010UF 


NOQQON 


CK73FF1E104Z CHIP C 0.10UF 
C89 CK73FB1H102K CHIP C 1000PF 
C90 CK73FF1E104Z CHIP C 0.10UF 
C91 CK73FF1C1052Z CHIP C 1,QUF 
CC73FCH1H121J CHIP C 120PF 


CK73FB1H103K CHIP C 0.010UF 
CK73FB1H102K CHIP C 1000PF 
CK73FB1H103K CHIP C 0.010UF 
CK73FB1E103K CHIP C 0.010UF 
CK73FF1C1052 CHIP C 1.0UF 


CNN AN 


CK73FF1C105Z CHIP C 1.0UF Z 

C94 CK73FB1H102K CHIP C 1000PF K 

CK73FF1E104Z CHIP C 0.10UF C95 i CK73FF1E104Z CHIP C O.10UF Z 
CK73FF1C105Z CHIP C 1,0UF C96 CK73FB1H102K CHIP C 1000PF K 
CK73FB1E103K CHIP C 0.010UF C97 CK73FF1E104Z CHIP C O.10UF Z 


CK73FB1H182K CHIP C 1800PF 
CK73FB1H682K CHIP C 6800PF 


CK73FF1C105Z CHIP C 1.0UF fs 

C99 CC73FCH1H820J CHIP C 82PF J 

CK73FB1H182K CHIP C 1800PF C100 CK73FF1C105Z CHIP C 1.0UF Zz 
CK73FF1E1042Z CHIP C 0.10UF C101 CK73FB1H102K CHIP C 1000PF K 
CK73FF1E1042Z CHIP C 0.10UF CK73FF1E104Z CHIP C O.10UF Z 


CEO4EW1C100M ELECTRO 10UF 
CK73FF1E104Z CHIP C 0.10UF 


CK73FF1C105Z 
CC73FCH1HO40C 
CC73FCH1HO40C 
CK73FF1C1052Z 


CHIP C 1.QUF 
CHIP C 4.0PF 
CHIP C 4.0PF 
CHIP C 1.0UF 


CEO4EW1C100M ELECTRO 10UF 
CK73FF1C1052Z CHIP C 1.0UF 


MOON 


lLOo-6/US 
PARTS LIST 


RF UNIT (X44-3210-00) 


CK73FF1C1052 


CC73FCH1HOSOC 


CC73FCH1H470J 


CHIP C 


CHIP C 


CHIP C 


1.0UF 


5.0PF 


47PF 


C187 


C191 


CC73FCH1HIRSC 


CC73FSL1H681J 


nm 


CHIP C 


CHIP C 


CHIP C 


1.5PF 


Z 
CC73FSL1H151J5 CHIP C SURE vied) C188 CC73FCH1H220J CHIP C 22PF 
CK73FF1E104Z CHIP C O.10UF Z C189 CC73FCH1HORSC CHIP C 0.5PF 
CK73FF1C1052Z CHIP C 1.0UF Z C190 CK73FB1E103K CHIP C 0.010UF 
C 


680PF 


CC73FCH1HOSOC CHIP C 5.0PF C C192,193 CK73FB1H102K CHIP C 1000PF 
C126 CK73FF1C105Z CHIP C 1.0UF 2 C194 CC73FSL1H331J CHIP C 330PF 
C127 CK73FF1E104Z CHIP C O.10UF 2 C195 CC73FSL1H471J CHIP C 470PF 
C128 CC73FCH1H221J CHIP C 220PEN  *u C196 CK73FB1H102K CHIP C 1000PF 

CK73FF1E1042Z CHIP C O.10UF Z C197 CK73FB1E103K CHIP C 


0.010UF 


CK73FF1C105Z CHIP C 1.QUF Z C198 CC73FCH1HO20C CHIP C 2.0PF 
C131 CC73FCH1H330J CHIP C 33PF J C199 CK73FB1E103K CHIP C 0.010UF 
C132 CK73FF1C1052Z CHIP C 1.0UF Z €201-206 CK73FB1E103K CHIP C 0.010UF 
| C133 CK73FF1E104Z CHIP C O.10UF 2 C207 CC73FCH1H470J CHIP C 47PF 
CK73FB1H103K CHIP C O.010UF K C208 CK73FF1E104Z CHIP C 


0.10UF 


CC73FCH1H121J CHIP C 20RF e! C209 CK73FB1H102K CHIP C 1000PF 
C136 CK73FF1E104Z CHIP C O.10UF 2 €211,212 CK73FF1E104Z CHIP C 0.10UF 
C137 CC73FSL1H221J CHIP C Z20RF ens C214 CK73FB1E103K CHIP C 0.010UF 
C138 CK73FB1E103K CHIP C O.010UF kK (215 CK73FF1E104Z CHIP C 0.10UF 

CK73FF1E104Z CHIP C O.10UF 2Z C216 CEO4EW1C100M ELECTRO 


1QUF 


CK73FB1E103K CHIP C O.O10UF K C217 CK73FF1E104Z CHIP C 0.10UF 
C142 CK73FF1E104Z CHIP C O.10UF 2 C218 CC73FCH1H470J CHIP C 47PF 
C143 CC73FCH1H390J CHIP C 39PF J C219 CK73FF1E104Z CHIP C 0.10UF 
C144,145 CK73FB1E103K CHIP C O.010UF K C220 CEO4EW1H010M ELECTRO 1.0UF 
CK73FF1E104Z CHIP C O.10UF 2 C221-223 CK73FF1E104Z CHIP C 0.10UF 
CK73FB1E103K CHIP C Q.010UF K C224 CK73FB1E103K CHIP C 0.010UF 
CK73FF1E104Z CHIP C O.10UF Z C225 CK73FB1H102K CHIP C 1000PF 
CK73FF1C105Z CHIP C 1.0UF Z C226-228 CK73FB1E103K CHIP C 0.010UF 
CK73FF1E104Z CHIP C O.10UF Z C229 CC73FCH1HOSOC CHIP C 5.0PF 
CC73FCH1H101J CHIP C 100PF J C230 CK73FB1E103K — CHIP C 0.010UF 


CC73FCH1H150J CHIP C 15PF J C231 CC73FCH1H220J CHIP C 22PF 
CK73FB1E103K CHIP C O.010UF K C232 CK73FF1E1042Z CHIP C 0.10UF 
CC73FSL1H221J CHIP C Z2NR RS C233 CK73FB1H102K CHIP C 1000PF 
CK73FB1H471K CHIP C 470PF K C234 CK73FF1E1042Z CHIP C 0.10UF 
CK73FB1H102K CHIP C 1000PF_ K C236 CK73FB1E103K 


0.010UF 


J C237 CC73FCH1H220J CHIP C 22PF 
CC73FCH1H820J CHIP C 82PF J C238 CK73FB1E103K CHIP C 0.010UF 
CK73FF1E104Z CHIP C O.10UF 2 C239 CK73FB1H471K CHIP C 470PF 
CK73FB1E103K CHIP C O.010UF K C240,241 CK73FB1E103K CHIP C 0.010UF 
CC73FSL1H471J CHIP C 470PF J C242 CC73FSLIH471J CHIP C 470PF 
CK73FB1E103K CHIP C O.010UF K C243,244 CK73FB1E103K CHIP C 0.010UF 
CK73FF1E104Z CHIP C O.10UF 2 C245 CC73FSL1H471J CHIP C 470PF 
CK73FB1E103K CHIP C O.010UF K C246 CC73FCH1HO10C CHIP C 1.0PF 
CC73FCH1H680J CHIP C 68PF J C247 CC73FSLIH471J CHIP C 470PF 
CK73FF1E104Z CHIP C O.10UF Z C248 CK73FB1E103K CHIP C 0.010UF 


CC73FCH1H470J CHIP C 47PF J C249 CC73FCH1HORSC CHIP C 0.5PF 
CK73FB1E103K CHIP C O.010UF K C250 CC73FCH1HO10C CHIP C 1.0PF 
CC73FSL1H471J CHIP C 470PF J C251-253 CK73FB1E103K CHIP C 0.010UF 
CC73FCH1H470J CHIP C 47PF J C254 CK73FF1E104Z CHIP C 0.10UF 
CEO4EW1C470M ELECTRO 47UF 1 C256,257 CK73FB1E103K CHIP C 0.010UF 


CC73FCH1HOSOC CHIP C 5.0PF C C260 CK73FB1E103K CHIP C 0.010UF 
CC73FCH1H680J CHIP C 68PF J C262,263 CK73FB1E103K CHIP C 0.010UF 
CK73FF1E104Z CHIP C O.10UF 2Z C265-273 CK73FB1E103K CHIP C 0.010UF 
CC73FCH1HO20C CHIP C C C274 CC73FCHIH180J | | CHIPC . 18PF 


a 
C111 CK73FF1E104Z CHIP C O.10UF Z C181 gecrsn HO50C CHIP C 5.0PF 

CC73FSL1H391J CHIP C 390PF J C182 CK73FB1E103K CHIP C 0.010UF 

CK73FF1E104Z CHIP C O.10UF Z C184 CC73FCH1HO50C CHIP C 5.0PF 

CK73FF1C105Z CHIP C 1.0UF 7 C185 CC73FCH1H220J CHIP C 22PF 

CC73FCH1H680J CHIP C 68PF J C186 CC73FCH1HO50C CHIP C 5.0PF 
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bu UlUWY 


RF UNIT (X44-3210-00) 


C275 
C276 
C277-279 
C280 
C281,282 


C283 
C285 
C286 
C287 
C288 


C289 
C290 
C291 
C292 
C293 


C294 
C295-298 
€299,300 
C301 
C302 


C303 
C304 
C305 
C306,307 
C308 


C310 
C312 
C313,314 
C315 
C316-327 


C328-331 
C332 
C333 
C334 
C335 


C338 
C339,340 
C341-346 
C347,348 
C350 


C500 
C501 
C502 
C503 
C504 


C505 
C506 
C507 
C508 
C509 


C510 
C511 
(512,513 
C514 
C515 


C516 
C517 
C518 
C519,520 
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Parts No 


CC73FCH1H150J 
CC73FCH1H180J 
CK73FB1E103K 

CC73FCH1H101J 
CC73FCH1H220J 


CC73FCH1H330J 
CK73FB1E223K 
CEO4EW1HO10M 
CEO4EW1C100M 
CK73FB1H473K 


CEO4EW1C100M 
CK73FB1E103K 
CEO4EW1HR47M 
CK73FB1E103K 
CC73FCH1H101J 


CK73FF1E104Z 

CK73FB1E103K 
CK73FB1H103K 
CK73FB1H102K 
CK73FB1H103K 


CK73FB1H102K 
CK45FE2H222P 
CK73FB1H103K 
CK73FB1H102K 
CK73FB1H103K 


CK73FB1H103K 
CEO4EW1C100M 
CK73FB1H103K 
CEO4EW1C100M 
CK73FB1H102K 


CK73FB1E103K 
CK73FB1H102K 
CK73FB1E103K 
CC73FCH1H330J 
CK73FB1E103K 


CC73FSL1H221J 
CC73FCH1H220J 
CK73FB1E103K 
CC73FCH1H100D 
C92-0004-05 


CK73FB1E103K 
CEO4NW1C100M 
CK73FB1E103K 
CEO4NW1C100M 
CK73FB1E103K 


CEO4EW1C100M 
CK73FB1E103K 
CEO4NW1C100M 
CK73FB1E103K 
CEO4NW1C100M 


CK73FB1E103K 
CEO4EW1C100M 
CK73FB1E103K 
C92-0516-05 
CC73FSL1H271J 


CC73FSL1H561J 
CK73FB1E103K 
CC73FSL1H271J 
CK73FB1E103K 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
ELECTRO 
ELECTRO 
CHIP C 


ELECTRO 
CHIP C 
ELECTRO 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CERAMIC 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
ELECTRO 
CHIP C 
ELECTRO 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP-TAN 


CHIP C 
ELECTRO 
CHIP C 
ELECTRO 
CHIP C 


ELECTRO 
CHIP C 
ELECTRO 
CHIP C 
ELECTRO 


CHIP C 
ELECTRO 
CHIP C 
CHIP-TAN 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 


Description 


15PF 
18PF 
0.010UF 
100PF 
22PF 


33PF 
0.022UF 
1.0UF 
10UF 
0.047UF 


10UF 
0.010UF 
0.47UF 
0.010UF 
100PF 


0.10UF 
0.010UF 
0.010UF 
1000PF 
0.010UF 


1000PF 
2200PF 
0.010UF 
1000PF 
0.010UF 


0.010UF 
10UF 
0.010UF 
10UF 
1000PF 


0.010UF 
1000PF 
0.010UF 
33PF 
0.010UF 


220PF 
22PF 
0.010UF 
10PF 
1.0UF 


0.010UF 
1OUF 
0.010UF 
10UF 
0.010UF 


1OUF 
0.010UF 
10UF 
0.010UF 
10UF 


0.010UF 
10UF 
0.010UF 
4.7UF 
270PF 


S60PF 
0.010UF 
270PF 
0.010UF 


PARTS LSIT 


C521 
C522 
C523 
C524 
C525 


C526-530 
C531 
C532 
C533 
C534 


C535 
C536 
C537 
C538 
C539 


C540 
C541 
C542 
(543-545 
C546 


C547 
(548-555 
C556 
(557 
C558 


C560 
C561 
C562-564 
C565 


C566,567 


C568 
C563 
(570,571 
C572 
C573 


(574-576 
C577 
C578 
C579 
C581 


C583 
C584 
C585 
C586 
C587 


C588 
C591 
C593 
C594 
C595 


C596 
(597 
(598-602 
C603 
C604 


C606 
C618 
C619 
C620-623 


parts 


CEO4EW1C100M 
CK73FB1E103K 

CC73FCH1H121J 
CC73FSL1H181J 
CC73FCH1H121J 


CK73FB1E103K 

CC73FCH1H560J 
CC73FSL1H391J 
CC73FCH1H390J 
CC73FCH1H680J 


CC73FCH1H390J 
CC73FCH1H101J 
CC73FCH1H680J 
CC73FCH1H390J 
CC73FCH1HO70D 


CC73FCH1H680J 
CC73FCH1H220J 
CC73FCH1H330J 
CK73FB1E103K 

CC73FCH1H121J 


CEO4EW1C470M 
CK73FB1E103K 
CK73FB1H102K 
CC73FCH1H330J 
CC73FCH1HORSC 


CC73FCH1HORSC 
CC73FCH1H330J 
CK73FB1E103K 
C92-0516-05 
CC73FCH1H470J 


CC73FCH1H101J 
CEO4EW1C100M 
CK73FB1E103K 

CC73FCH1H1000 
CC73FCH1HO5S0C 


CK73FB1E103K 
CK73FB1H331K 
CC73FCH1H620J 
CK73FB1H331K 
CC73FCH1H820J 


CK73FB1H103K 
CEO4EW1C100M 
CK73FB1H103K 
CK73FB1H682K 
CK73FB1H123K 


CK73FB1H682K 
CK73FB1H103K 
CK73FB1H102K 
CC73FSL1H221J 
CK73FB1H103K 


CC73FCH1HORSC 
CC73FCH1H270J 
CK73FB1H103K 
CK73FB1H102K 
CK73FB1H103K 


CC73FCH1H270J 
CEO4EW1C101M 
€92-0001-05 
CK73FB1H102K 


ELECTRO 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 


CHIP C 


CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


ELECTRO 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP-TAN 
CHIP C 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C” 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
ELECTRO 
CHIP-TAN 
CHIP'C 


10UF 
0.010UF 
120PF 
180PF 
120PF 


0.010UF 
56PF 
390PF 
39PF 
68PF 


39PF 
100PF 
68PF 
39PF 
7.OPF 


68PF 
22PF 
33PF 
0.010UF 
120PF 


47UF 
0.010UF 
1000PF 
33PF 
0.5PF 


0.5PF 
33PF 
0.010UF 
4.7UF 
47PF 


100PF 
1OUF 
0.010UF 
1OPF 
5.0PF 


0.010UF 
330PF 
62PF 
330PF 
82PF 


0.010UF 
10UF 
0.010UF 
6800PF 
0.012UF 


6800PF 
0.010UF 
1000PF 
220PF 
0.010UF 


0.5PF 
27PF 
0.010UF 
1000PF 
0.010UF 


27PF 
1O0UF 
0.10UF 
1000PF 


K 


1S-8/0S 
PARTS LIST 


RF UNIT (X44-3210-00) 


| Ret. No. | adress [Nem Parts No. Description Desti- 
p nation 


CC73FCH1H470J CHIP C 47PF 
CC73FCH1H270J CHIP C 27PF 
CK73FB1E103K CHIP C 0.010UF 
CEO4EW1C100M ELECTRO 10UF 
CK73FB1H102K CHIP C 1000PF 


[ecm owl] ewe [aw 


C624 CK73FB1E103K CHIP C O.010UF K . 
C625-628 CK73FB1H102K CHIP C 1000PF kK 
C629 CEO4EW1C101M ELECTRO 100UF  16WV 
C630,631 CK73FB1E103K CHIP C O.010UF K 
C630,631 CK73FB1E103K CHIP C 0.010UF 


Desti- 
nation 


C632 CEO4EW1C101M 
C633 CC73FCH1H101J 


ELECTRO 1OQUF 
CHIP C 100PF = J 


CK73FB1E103K CHIP C 0.010UF 
CK73FB1H102K CHIP C 1000PF 


C634 CC73FCH1H180J CHIP C 18PF J CC73FCH1H330J CHIP C 33PF 
C635 CK73FB1H102K CHIP C 1000PF K CC73FCH1H100D CHIP C 10PF 
C636 CC73FCH1H330J CHIP C 33PF J CC73FCH1HE80J CHIP C 68PF 


C637 CC73FCH1HO80D 
C638 CC73FCH1H120J 
C639 CC73FCH1H560J 
C640 CK73FB1H183K 

C641 CC73FCH1H120J 


CHIP C 8.0PF 
CHIP C 12PF 


D CK73FB1H103K CHIP C 0.010UF 
J 
CHIP C S6PF J 
K 
J 


CEO4EW1C470M ELECTRO 47UF 
CK73FB1H103K CHIP C 0.010UF 
CEO4EW1C101M ELECTRO 100UF 
CK73FB1H102K CHIP C 1000PF 


CHIP C 0.018UF 
CHIP C 


12PF 


C642 CK73FB1H102K 
C643 CC73FCH1H330J 
C644 CC73FCH1H120J 
C645 CC73FCH1H150J 
C646 CC73FCH1H390J 


CHIP C 1000PF 
CHIP C 33PF 
CHIP C 12PF 
CHIP C 15PF 
CHIP C 39PF 


CQ32M1H333K MYLAR 0.033UF 
C91-1083-05 FILM 0.47UF 
CK73FB1H103K CHIP C 0.010UF 
C92-0516-05 CHIP-TAN —4.7UF 
CK73FB1H102K CHIP C 1000PF 


( ee es a ae 3 


C647 CC73FCH1H100D 
C648 CK73FB1H102K 

C649 CC73FCH1H160J 
C650 CC73FCH1H240J 
C651 CC73FCH1H150J 


CHIP C 10PF 
CHIP C 1000PF 
CHIP C 16PF 
CHIP C 24PF 
CHIP C 15PF 


CEO4EW1C101M ELECTRO 1O0UF 
CC73FCH1HO20C CHIP C 2.0PF 
CC73FCH1H270J CHIP C 27PF 
C727,728 CC73FCH1H100D CHIP C 10PF 
C729 CC73FCH1HO20C CHIP C 2.0PF 


Came ean oes 


C652 CC73FCH1H390J 
C653 CK73FB1H183K 
C654 CC73FCH1HO40C 
C655 CK73FB1H102K 
C656 CC73FCH1H150J 


CHIP C 39PF 
CHIP C 0.018UF 
CHIP C 4.0PF 

CHIP C 1000PF 
CHIP C 15PF 


C730-732 CK73FB1H102K CHIP C 1000PF 
C744 CK73FB1H102K CHIP C 1000PF 
C750-757 CC73FCH1H101J CHIP C 100PF 
C758-761 CK73FB1H102K CHIP C 1000PF 
C762 CC73FCH1H101J CHIP C 100PF 


CHR NA Ce 


C657 CC73FCH1H200J 
C658 CC73FCH1H160J 
C659,660 CK73FB1H102K 

C661 CC73FCH1H100D 
C662 CC73FCH1HO30C 


CHIP C 20PF 
CHIP C 16PF 
CHIP C 1000PF 
CHIP C 10PF 
CHIP C 3.0PF 


C770 CEO4EW10470M ELECTRO 47UF 
C771 CK73FB1H103K CHIP C 0.010UF 
C780 CEO4EW1E470M ELECTRO 47UF 
C781,782 CK73FF1E104Z CHIP C 0.10UF 
C783 CEO4EW1C0470M ELECTRO 47UF 


QO0oA Cc eH 


C663 ~ CC73FCH1HO20C 
C664 CC73FCH1HO040C 
C665,666 CK73FB1H102K 
C667 CK73FB1E103K 
C668 CK73FB1H102K 


CHIP C 2.0PF 
CHIP C 4.0PF 

CHIP C 1000PF 
CHIP C 0.010UF 
CHIP C 1000PF 


C784 CEO4EW1E470M ELECTRO 47UF 
C785,786 CK73FF1E104Z CHIP C 0.10UF 
C787 CEO4EW1C470M ELECTRO 47UF 
C800 CC73FCH1H390J CHIP C 39PF 
C801 CC73FCH1H151J CHIP C 150PF 


Fas, Cette UTE BP) 


C669 CK73FB1E103K 
C670 CK73FB1H102K 
C671 CC73FCH1H240J 
C672 CK73FB1H102K 
C673 CC73FCH1HO10C 


CHIP C 0.010UF 
CHIP C 1O00PF 


K C802 CC73FCH1H390J CHIP C 39PF 
K 
CHIP C 24PF J 
K 
C 


C803 CC73FCH1HOSOC CHIP C 5.0PF 
C804 CK73FB1H103K CHIP C 0.010UF 
C805 CC73FCH1HO20C CHIP C 2.0PF 
C806,807 CK73FB1H103K CHIP C 0.010UF 


CHIP C 1000PF 
CHIP C 


1.0PF 


C674 CC73FCH1H240J 
C675 - CK73FB1E103K 
C676 €92-0004-05 
C677 CEO4EW1C221M 
C678 CK73FB1E103K 


CHIP C 24PF 
CHIP C O.010UF K 

CHIP-TAN —1.0UF 16WV 
ELECTRO 220UF  =16WV 
CHIP C 0.010UF 


C808 C92-0004-05 CHIP-TAN —1.0UF 

(907-912 CK73FB1H102K CHIP C 1000PF 
C914-926 CK73FB1H102K CHIP C 1000PF 
TC506,507 C05-0377-05 TRIMMER CAPACITOR 1 0PF 
TC508,509 C05-0376-05 TRIMMER CAPACITOR _ 6PF 


C679 
C680 
C681 
C682,683 
C684 


CQ92M1H822K 
C91-1083-05 

CK73FB1H102K 
CK73FB1E103K 
CK73FB1H103K 


MYLAR 8200PF 
FILM 0.47UF  63WV 
CHIP C 1000PF K 
CHIP C O.010UF K 
CHIP C O.010UF K 


TC800 C05-0344-05 TRIMMER CAPACITOR = 30PF 


CN2 £04-0154-05 RF COAXIAL CABLE SOCKET 
CN4 £04-0154-05 RF COAXIAL CABLE SOCKET 
CN5,6 £04-0191-05 RF COAXIAL CABLE SOCKET 
CN7 £40-3238-05 PIN CONNECTOR (3P) 


C685.686 CK73FB1E103K CHIP C 0.010UF K CN10 £04-0154-05 RF COAXIAL CABLE SOCKET 
C687 CC73FCH1HO20C CHIP C 2.0PF  C 

C688 CC73FCH1HIRSC CHIP C 1.5PF C CN13 £40-5741-05 PIN CONNECTOR (8P) 

C689 CC73FCH1HO30C CHIP C 3.0PF C CN14 £40-5740-05 PIN CONNECTOR (20P) 


63 


bO-O/U0O 


RF UNIT (X44-3210-00) 


CN15-17 
CN500 
CN501 
CN502-505 
CN506 


CN508 
CN509 
CN510 
) CN800 
CN801 


CN901 
CN903-907 
Ji 


CF500,501 
ul 


£04-0154-05 
£40-5740-05 
£40-3237-05 
£04-0154-05 
£40-3238-05 


£40-5606-05 
£40-5607-05 
£23-0996-05 
£40-4463-05 
£40-4464-05 


£40-3300-05 
£40-5743-05 
£06-0752-05 
E13-0166-05 
£11-0462-05 


£37-0546-05 
E37-0517-05 


F11-1141-04 
F11-1140-04 


J30-0545-05 
J30-0563-05 


L72-0343-05 
L39-1254-05 
L19-0324-05 
L40-1021-14 
L40-2701-14 


L40-4791-14 
L40-2701-14 
L40-1015-48 
L19-0324-05 
L40-1005-48 


L40-4705-48 
(40-1501-14 
L40-1021-14 
L40-5691-14 
L40-1292-14 


L40-8291-14 
L40-1292-14 
L40-5691-14 
L40-1292-14 
L40-1092-14 


L40-3391-14 
L40-1092-14 
L34-4262-05 
L40-3382-14 
L40-2792-14 


140-3382-14 
L40-2282-14 
L40-2292-14 
140-2282-14 
L34-4289-05 


L40-2282-14 
L40-1292-14 
L40-2282-14 
134-4392-05 
L40-2282-14 


L40-1292-14 


Description 


RF COAXIAL CABLE SOCKET 

PIN CONNECTOR (20P) 

PIN CONNECTOR (2P) 

RF COAXIAL CABLE SOCKET (2P) 
PIN CONNECTOR (3P) 


PIN CONNECTOR (3P) 
PIN CONNECTOR (4P) 
TERMINAL (TEST) 
PIN CONNECTOR 
PIN CONNECTOR 


PIN CONNECTOR (3P) 

FLAT CABLE CONNECTOR (6P) 
DIN SOCKET 

PIN JACK 

PHONE JACK 


LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH MINIPIN PLUG 


SHIELDING COVER 
SHIELDING CASE 


SPACER (TO XF1) 
SPACER (TO XF3, X806) 


CERAMIC FILTER (8.4MHZ) 
COIL 

TROIDAL COIL 

SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 

SMALL FIXED INDUCTOR 

SMALL FIXED INDUCTOR (100UH) 
TROIDAL COIL 

SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 

SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 

SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 


PARTS LSIT 


Desti- 
nation 


L100 
L101 
L102 
L107 
L108 


L110,111 
L112,113 
L301 

304-310 
314-318 


L500-505 
506,507 
L508 

L509,510 


140-2282-14 
34-4264-05 
L40-1021-14 
34-4265-05 
L19-0324-05 


L40-4785-48 
L19-0324-05 
140-4705-48 
L40-2785-48 
(40-2285-48 


L19-0324-05 
(39-1255-05 
L40-1285-48 
L39-1255-05 
L40-1015-48 


L39-1255-05 
34-4222-05 
L34-4394-05 
L40-1015-48 
140-2285-48 


L34-4393-05 
L40-3395-48 
L34-4394-05 
140-2295-48 
L40-2285-48 


L34-4209-05 
(40-3395-48 
L34-0943-05 
140-4785-48 
(40-3395-48 


(34-0535-05 
(34-0536-05 
L40-1015-48 
L40-2285-48 
L40-4705-48 


L19-0324-05 
34-4395-05 
L39-1255-05 
34-4395-05 
(34-4211-05 


L40-1015-48 
34-4395-05 
L34-4207-05 
34-0943-05 
34-0781-05 


134-0536-05 
L40-4705-48 
L40-3395-48 
L40-1015-48 
L40-1005-48 


(40-1805-48 
L40-1081-42 
L40-1001-42 
L40-1001-42 
L40-1001-42 


L40-1005-48 
L40-6805-48 
L40-1005-48 
L40-2705-48 


SMALL FIXED INDUCTOR 
COIL 

SMALL FIXED INDUCTOR 
COIL 

TROIDAL COIL 


SMALL FIXED INDUCTOR (470NH) 
TROIDAL COIL 

SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR (270NH) 
SMALL FIXED INDUCTOR (220NH) 


TROIDAL COIL 

COIL 

SMALL FIXED INDUCTOR (120NH) 
COIL 

SMALL FIXED INDUCTOR (100NH) 


COIL 
COIL 
COIL 
SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (220NH) 


COIL 
SMALL FIXED INDUCTOR (3.3UH) 
COIL 
SMALL FIXED INDUCTOR (2.2UH) 
SMALL FIXED INDUCTOR (220NH) 


COIL 
SMALL FIXED INDUCTOR (3.3UH) 
COIL 
SMALL FIXED INDUCTOR (470NH) 
SMALL FIXED INDUCTOR (3.3UH) 


COIL 

COIL 

SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (220NH) 
SMALL FIXED INDUCTOR (47UH) 


TROIDAL COIL 
COIL 
COIL 
COIL 
COIL 


SMALL FIXED INDUCTOR (100UH) 
COIL 
COIL 
COIL 
COIL 


COIL 

SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR (3.3UH) 
SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (18UH) 
SMALL FIXED INDUCTOR (0.1UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (68UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (27UH) 


1LS-6/US 
PARTS LIST 


RF UNIT (X44-3210-00) 


Desti- 
nation 


Parts No. Description 


New rer Desti- 


L511 L40-1805-48 SMALL FIXED INDUCTOR (18UH) RK73FB2A222J CHIP R 
(512,513 * | L40-2705-48 SMALL FIXED INDUCTOR (27UH) RK73FB2A103J CHIP R 
(514 L40-2205-48 SMALL FIXED INDUCTOR (22UH) RK73FB2A330J CHIP R 
L515 * | L40-1805-48 SMALL FIXED INDUCTOR (18UH) RK73FB2A102J CHIP R 
L516 L40-5695-48 SMALL FIXED INDUCTOR (5.6UH) RK73FB2A330J CHIP R 


L517 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 
L518 134-4222-05 COIL 
L519 * | 134-4421-05 COIL 
L520 L34-4222-05 COIL 
L521,522 L40-2285-48 SMALL FIXED INDUCTOR (220NH) 


RK73FB2A101J CHIP R 
RK73FB2A222J CHIP R 
RK73FB2A561J CHIP R 
RK73FB2A181J CHIP R 
RK73FB2A680J CHIP R 


L523 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 
L524 L40-1095-48 SMALL FIXED INDUCTOR (1UH) 
L525,526 (40-2205-48 SMALL FIXED INDUCTOR (22UH) 
L528 * | 134-4396-05 COIL 

529,530 34-4222-05 COIL 


RK73FB2A103J CHIP R 
RK73FB2A223J CHIP R 
RK73FB2A121J CHIP R 
RK73FB2A680J CHIP R 
RK73FB2A560J CHIP R 


1531-534 L40-1015-48 SMALL FIXED INDUCTOR (100UH) RK73FB2A680J CHIP R 
L535 (33-0664-05 CHOKE COIL RK73FB2A220J CHIP R 
L536 (34-2354-05 COIL RK73FB2A121J CHIP R 
L537 (40-4795-48 SMALL FIXED INDUCTOR (4.7UH) RK73FB2A220J CHIP R 
L538 (33-0664-05 CHOKE COIL RK73FB2A121J CHIP R 


L539 (34-2354-05 COIL 
L540 L40-4795-48 SMALL FIXED INDUCTOR (4.7UH) 


RK73FB2A220J CHIP R 
RK73FB2A121J CHIP R 


541 L33-0664-05 CHOKE COIL RK73FB2A220J CHIP R 
542 134-2354-05 COIL RK73FB2A121J CHIP R 
L543 L40-4795-48 SMALL FIXED INDUCTOR (4.7UH) RK73FB2A220J CHIP R 


544 133-0664-05 CHOKE COIL 
545 (34-2354-05 COIL 

(546 L40-4795-48 SMALL FIXED INDUCTOR (4.7UH) 
L547 L40-3385-48 SMALL FIXED INDUCTOR (330NH) 
548 140-1295-48 SMALL FIXED INDUCTOR (1.2UH) 


RK73FB2A121J CHIP R 
RK73FB2A220J CHIP R 
RK73FB2A121J CHIP R 
RK73FB2A220J CHIP R 
RK73FB2A121J CHIP R 


L549 (40-3385-48 SMALL FIXED INDUCTOR (330NH) RK73FB2A220J CHIP R 
L550 L40-2285-48 SMALL FIXED INDUCTOR (220NH) RK73FB2A121J CHIP R 
L551 140-1015-48 SMALL FIXED INDUCTOR (100NH) RK73FB2A220J CHIP R 
L552 * | 140-2795-48 SMALL FIXED INDUCTOR (2.7UH) RK73FB2A121J CHIP R 
L553 L40-1595-48 SMALL FIXED INDUCTOR (1.5UH) RK73FB2A220J CHIP R 


L554 _ (40-2295-48 SMALL FIXED INDUCTOR (2.2UH) 
L555 (40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 


RK73FB2A121J CHIP R 
RK73FB2A151J CHIP R 


L556 L40-2285-48 SMALL FIXED INDUCTOR (220NH) RK73FB2A223J CHIP R 
Bop /-059 (40-1015-48 SMALL FIXED INDUCTOR (100UH) RK73FB2A104J CHIP R 
L580,581 L40-1005-48 SMALL FIXED INDUCTOR (10UH) RK73FB2A393J CHIP R 


L601 L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
L603 L40-2785-48 SMALL FIXED INDUCTOR (270NH) 
L604 L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
X800 L77-1521-15 CRYSTAL RESONATOR (20MHZ) 
XF1 L71-0401-05 CRYSTAL FILTER (73.05MHZ) 


RK73FB2A330J CHIP R 
RK73FB2A473J CHIP R 
RK73FB2A151J CHIP R 
RK73FB2A331J CHIP R 
RK73FB2A221J CHIP R 


XF2 L71-0235-05 CRYSTAL FILTER 
XF3 = L71-0266-05 CRYSTAL FILTER (8830KHZ) 


RK73FB2A101J CHIP R 
RK73FB2A473J + | CHIPR 
RK73FB2A151J CHIP R 
RK73FB2A152J CHIP R 
RK73FB2A680J CHIP R 


Q N38-2640-46 PAN HEAD MACHINE SCREW 


CP500-505 R90-0721-05 MULTI-COMP 4.7K X 16 
Rl RD14BB2E470J RD 47 J 1/4W 


RK73FB2A220J CHIP R 


R2 RD14BB2E151J RD 150 J 1/4W RK73FB2A100J CHIP R 
R3 RK73FB2A101J CHIP R 100 J 1/10W RK73FB2A151J CHIP R 
RD14BB2E101J RD 100 J 1/4W RK73FB2A471J CHIP R 


RK73FB2A102J CHIP R 


RD14BB2E820J 
RQ RK73FB2A221J 
RK73FB2A181J 
RK73FB2A331J 
RK73FB2A470J 


RD 


82 J 1/4W 
CHIP R 220 J 1/10W 
CHIP R 180 J 1/10W 
J 
J 


n 


RK73FB2A471J CHIP R 
RK73FB2A562J CHIP R 
RK73FB2A220J CHIP R 
RK73FB2A150J CHIP R 


CHIP R 330 1/10W 
CHIP R 47 1/10W 


65 


bO-O/U09S 


RF UNIT (X44-3210-00) 


Parts No. 


Rl? 
R118 
R119,120 
R121 


22,123 


R125,126 


R160,161 


62 
63 
64 
65 
66 


a) = So) So) a) 


es 3) Ofte 2 Ncw LO 
co 
(se) 


RK73FB2A471J ex R 


RK73FB2A680J CHIP R 
RK73FB2A331J CHIP R 
RK73FB2A102J CHIP R 


RK73FB2A100J CHIP R 


RK73FB2A471J CHIP R 
RK73FB2A 100J CHIP R 
RK73FB2A 1805 CHIP R 
RK73FB2A331J CHIP R 


RK73FB2A331J CHIP R 


RK73FB2A101J CHIP R 


RK73FB2A223J CHIP R 
RK73FB2A333J CHIP R 
RK73FB2A122J CHIP R 


RK73FB2A104J CHIP R 


RK73FB2A473J CHIP R 
RK73FB2A473J CHIP R 
RK73FB2A471J CHIP R 
RK73FB2A221J CHIP R 


RK73FB2A330J CHIP R 


RK73FB2A471J CHIP R 
RK73FB2A562J CHIP R 
RK73FB2A223J CHIP R 
RK73FB2A181J CHIP R 


RK73FB2A471J CHIP R 


RK73FB2A330J CHIP R 
RK73FB2A182J CHIP R 
RK73FB2A330J CHIP R 
RK73FB2A101J CHIP R 


RK73FB2A222J CHIP R 


RK73FB2A101J CHIP R 
RK73FB2A332J CHIP R 
RK73FB2A152J CHIP R 
RK73FB2A4735 CHIP R 


RK73FB2A222J5 CHIP R 


RK73FB2A101J CHIP R 
RK73FB2A393J CHIP R 
RK73FB2A102J CHIP R 
RK73FB2A223J CHIP R 


RK73FB2A101J CHIP R 


RK73FB2A393J CHIP R 
RK73FB2ZA223J CHIP R 
RK73FB2A102J CHIP R 
RK73FB2A103J CHIP R 


RK73FB2A CHIP R 


RK73FB2A563J CHIP R 
RK73FB2A103J CHIP R 
RK73FB2A104J CHIP R 
RK73FB2A2225 CHIP R 
RK73FB2A103J CHIP R 


RK73FB2A470 CHIP R 
RK73FB2A121J CHIP R 
RK73FB2A103J CHIP R 
RK73FB2A562J CHIP R 


RK73FB2A4705 CHIP R 


RK73FB2A152J CHIP R 
RK73FB2A103J CHIP R 
RK73FB2A151J CHIP R 


RK73FB2A102J CHIP R 


Description 
470 sl 
68 J 
330 J 
(OK eee’ 
J 


10 
18 
330 


22K 
33K 
1.2K 


47K 
470 
220 
33 


5.6K 
22K 
180 


1.8K 
33 
100 


3.3K 
1.5K 
47K 


39K 
1.0K 
22K 


22K 
1.0K 
10K 


10K 
100K 
2.2K 


120 
10K 
5.6K 


10K 
150 


ic ee (CS Ce. ee | OE eg La Sa (Eo a Cae Nee, Co, ao 


an un Cu CS Gee 


ee  c. Go. c. 


Ce. €. Co. Ce. 


PARTS LSIT 


Desti- 
nation 


R195,196 
R197 
R198 
R199,200 
R201 


R202,203 
R204 

R205,206 
R207,208 
. | R209 


R210 
R211 
R212.213 
R214 
R215 


R216 
R217 
R218 
R219 
R220 


R221 
R222 
R223 
R224 
R225 


R226 
R229 
R230 
R231,232 
R233 


R234 
R235 
R236,237 
R238 

R239 


R240 
R241,242 
R243 
R244 
R245 


R246 
R248 
R249 
R250 
R251 


R252 
R253 
R256 
R257 
R258 


R259 
R260 
R261 
R262 
R263 


R264 
R265 
R266 
R267 


RK73FB2A330J 
RK73FB2A273J 
RK73FB2A103J 
RK73FB2A221J 
RK73FB2A473J 


RK73FB2A680J 
RK73FB2A101J 
RK73FB2A471J 
RK73FB2A330J 
RK73FB2A471J 


RK73FB2A102J 
RK73FB2A472J 
RK73FB2A330J 
RK73FB2A103J 
RK73FB2A823J 


RK73FB2A681J 
RK73FB2A151J 
RK73FB2A332J 
RK73FB2A103J 
RK73FB2A101J 


RK73FB2A102J 
RK73FB2A103J 
RK73FB2A392J 
RK73FB2A332J 
RK73FB2A2235 


RK73FB2A562J 
RK73FB2A103J 
RK73FB2A152J 
RK73FB2A221J 
RK73FB2A152J 


RK73FB2A101J 
RK73FB2A152J 
RK73FB2A101J 
RK73FB2A152J 
RK73FB2A101J 


RK73FB2A152J 
RK73FB2A331J 
RK73FB2A152J 
RK73FB2A101J 
RK73FB2A152J 


RK73FB2A221J 
RK73FB2A822J 
RK73FB2A2225 
RK73FB2A103J 
RK73FB2A153J 


RK73FB2A102J 
RK73FB2A472J 
RK73FB2A472J 
RK73FB2A101J 
RK73FB2A331J 


RK73FB2A104J 
RK73FB2A102J 
RK73FB2A331J 
RK73FB2A102J5 
RK73FB2A332J 


RK73FB2A2225 
RK73FB2A272J 
RK73FB2A332J 
RK73FB2A8225 


parts 


Description 


CHIP R 33 

CHIP R 27K 
CHIP R 10K 
CHIP R 220 


CHIP R 


CHIP R 

CHIP R 100 
CHIP R 470 
CHIP R 33 


CHIP R 


CHIP R 

CHIP R 4.7K 
CHIP R 33 
CHIP R 10K 


CHIP R 


CHIP R 

CHIP R 150 
CHIP R 3.3K 
CHIP R 10K 


CHIP R 


CHIP R 

CHIP R 10K 
CHIP R 3.9K 
CHIP R 3.3K 


CHIP R 


CHIP R 

CHIP R 10K 
CHIP R 1.5K 
CHIP R, 220 


CHIP R 


CHIP R 

CHIP R 1.5K 
CHIP R 100 
CHIP R 1.5K 


CHIP R 


CHIP R 

CHIP R 330 
CHIP R 1.5K 
CHIP R 100 


CHIP R 


CHIP R 

CHIP R 8.2K 
CHIP R 2.2K 
CHIP R 10K 


CHIP R 


CHIP R 

CHIP R 4.7K 
CHIP R 4.7K 
CHIP R 100 


CHIP R 


CHIP R 

CHIP R 1.0K 
CHIP R 330 
CHIP R 1.0K 


CHIP R 


CHIP R 
CHIP R 2.7K 
CHIP R 3.3K 


CHIP R 


J 1/10W 
J 1/10W 
J 1/10W 
J 1/10W 
J 


1/10W 
 1M0w 
1/10W 


[a eee, 


J 

J 1/10W 
J 1/10W 
J 1/10W 
J 


J 

J 1/10W 
J 1/10W 
J 1/10W 
J 


J 1/10W 
J 1/10W 
J 1/10W 


J 1/10W 
J 1/10W 
1/10W 


J 
J 1/10W 
J 1/10W 
J 1/10W 
J 


J 
J 1/10W 
J 1/10W 
J 1/10W 
J 


J 1/10W 


J 1/10W 
J 1/10W 


J A/0W 
J 1/10W 
J 1/10W 


J 1/10W 
J 1/10W 
J 1/10W 
J 


1/10W 
1/10W 


a ee Sa Os 


Desti- 
nation 


R268 
R269 
R271 
R272 
R276 


R277 
R278 
R279 
R280 
R281 


R284 
R285 
R286 
R287 
R288 


R289 
R290,291 
R292,293 
R294-297 
R298 


R320 
R322,323 
R324 
R325 
R323 


R330 
R331 
R332 
R333 
R334 


R335 
R336,337 
R338 
R339 
R340 


R351-362 
R363 
R380 
R381 
R382 


R383-385 
R386 
R500 
R501 
R502 


R503 
R504 
R505 
R506 
R507 


R508 
R509 
R510 
R511 
R512 


R513 
R514 
R515 
R516 


RK73FB2A273J 
RK73FB2A103J 
RK73FB2A224J 
RK73FB2A104J 
RK73FB2A474J 


RK73FB2A103J 
RK73FB2A224J 
RK73FB2A473J 
RK73FB2A223J 
RK73FB2A222J) 


RK73FB2A224J 
RK73FB2A103J 
RK73FB2A101J 
RK73FB2A103J 
RK73FB2A472J 


RK73FB2A103J 
RK73FB2A472J 
RK73FB2A681J 
RK73FB2A2245 
RK73FB2A472J 


RK73FB2A472J 
RK73FB2A223J 
RK73FB2A101J 
RK73FB2A102J 
RK73FB2A224J 


RK73FB2A104J 
RK73FB2A684J 
RK73FB2A103J 
RK73FB2A680J 
RK73FB2A391J 


RK73FB2A272J 
RK73FB2A104J 
RK73FB2A154J 
RK73FB2A224J 
RK73FB2A101J 


RK73FB2A103J 
R92-0670-05 

RK73FB2A682J 
RK73FB2A183J 
RK73FB2A181J 


R92-0670-05 
RK73FB2A330J 
RK73FB2A103J 
RK73FB2A470J 
RK73FB2A331J 


RK73FB2A472J 
RK73FB2A681J 
RK73FB2A561J 
RK73FB2A333J 
RK73FB2A101J 


RK73FB2A272J 
RK73FB2A681J 
RK73FB2A470J 
RK73FB2A122J 
RK73FB2A472J 


RK73FB2A 103 
RK73FB2A220J 
RK73FB2A331J 
RK73FB2A560J 


CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 


a Desti- 
Ref. No. | Address Parts No. Description 


100K 


220K 
47K 
22K 


2 aa 


J 
10K OJ 
100 J 
10K J 

J 


J 
AIK 7S 
680 J 
220K J 


22K 
100 J 
MOK ed 


680K J 
10K J 
68 J 


100K 
150K 
220K J 


(ee Se 


0 OHM 
68K J 
18K. oJ 


33 
10K 
47 


< Cc 


680 
560 
33K 


( ea A ee 


680 J 
4? J 


PARTS LIST 


1/10W R522 


1/10W R526 
1/10W R527 
1/10W R528 


1/10W R531 
1/10W R532 
1/10W R533 


1/10W R536 
1/10W R537 
1/10W R545 


1/10W R548,549 
1/10W R550 
1/10W R551 


1/10W R554 
1/10W R555,556 
1/10W R557 


1/10W R561,562 
1/10W R563 
1/10W R564 


R567 
R570,571 
R572 


1/10W 
1/10W 


1/10W R586 
1/10W R587 
1/10W R588,589 


1/10W R593,594 
1/10W R596 
1/10W R597 


1/10W 
1/10W 


R602 
R603 
R604 


R608 


Ref. No. | Address New 
parts 


Parts No. 


RK73FB2A470J CHIP R 
RK73FB2A101J CHIP R 
RK73FB2A223J CHIP R 
RK73FB2A331J CHIP R 


RK73FB2A470J 


RK73FB2A102J 

RK73FB2A331J CHIP R 
RK73FB2A680J CHIP R 
RK73FB2A391J CHIP R 


RK73FB2A680J 


RK73FB2A103J 

RK73FB2A222J CHIP R 
RK73FB2A151J CHIP A 
RK73FB2A680J CHIP R 


RK73FB2A101J 


RK73FB2A471J 

RK73FB2A470J CHIP R 
RK73FB2A220J CHIP R 
RK73FB2A103J CHIP R 


RK73FB2A821J 


RK73FB2A331J 

RK73FB2A470J CHIP R 
RK73FB2A181J CHIP R 
RK73FB2A221J CHIP R 


RK73FB2A101J 


RK73FB2A333J 

RK73FB2A682J CHIP R 
RK73FB2A10145 CHIP R 
RK73FB2A221J CHIP R 


RK73FB2A101J 


RK73FB2A473J 

RK73FB2A101J CHIP R 
RK73FB2A102J5 CHIP R 
RK73FB2A681J CHIP R 


RK73FB2A101J 


RK73FB2A471J 

RK73FB2A221J CHIP R 
RK73FB2A222J CHIP R 
RK73FB2A272J CHIP R 


RK73FB2A223J 


RK73FB2A101J 

RK73FB2A682J CHIP R 
RK73FB2A473J CHIP R 
RK73FB2A101J CHIP R 


RK73FB2A682J 


RK73FB2A473J 

RK73FB2A101J CHIP R 
RK73FB2A682J CHIP R 
RK73FB2A473J CHIP R 


RK73FB2A101J 


RK73FB2A682J 

RK73FB2A473J CHIP R 
RK73FB2A101J CHIP R 
RK73FB2A470J CHIP R 


RK73FB2A392J 


RK73FB2A103J 
RK73FB2A471J 
RK73FB2A103J 
RK73FB2A102J 


CHIP R 
CHIP R 


LS-6/US 


RF UNIT (X44-3210-00) 


Description 
47 J 1/10W 
100 J 1/10W 
22K J  1/10W 
330 J 1/10W 
J 


330 J 1/10W 
68 J 1/10W 
390 J W10W 


MgAS ) gil VAT 
150 J 1/10W 
68 J 1/10W 


47 1/10W 
22 
10K 1/10W 


a oj ce Cc Cc 
= 
Oo 
= 


J 
47 J 1/10W 
180 J 1/10W 
220 J 1/10W 
J 


J 
6.8K J /10W 
100 J 1/10W 
220 J /\0W 
J 


J 
100 J /10W 
1.0K «J /10W 
680 J /10W 
J 


220 1/10W 
2.2K / 
2.7K 1/10W 


ee 
S 
= 


68K J 1/10W 
47K J 1/10W 
100 J 1/10W 


podieaera 
= 
SI 
= 


100 
68K J  1/10W 
47K J /\0W 


41K 1/10W 
100 
47 /10W 


Co So oe (Ce Ce 
s 
Cc 
= 


470 
10K 


CC Ge 


Desti- 
nation 


67 


IbO7-OlUO 


RF UNIT (X44-3210-00) 


Ref. No. 


R612 
R613 
R614 
R615 
R616 


R617 
R618 
R619 
R620 
R621 


R622 
R623 
R624 
R625 
R626 


R627 
R628 
R629 
R630 
R631 


R632 
R633 
R634 
R635 
R636 


R637 
R638 
R639 
R640 
R641 


R642 
R643 
R644 
R645 
R646 


R647 
R648 
R649 
R650 
R651 


R652 
R653 
R655-656 
R657 
R658 


R659 
R690-697 
R639 

R710-712 
R800 


R801 
R802 
R803 
R804 
R901-902 


R903-906 
R908-920 
R925-928 
VR2 


68 


Address parts 


Parts No. 


RK73FB2A821J 
RK73FB2A271J 
RK73FB2A101J 
RK73FB2A220J 
RK73FB2A470J 


CHIP R 


CHIP R 


CHIP R 
CHIP R 


CHIP R 


RK73FB2A392J CHIP R 
RK73FB2A103J CHIP R 
RK73FB2A2205 CHIP R 
RK73FB2A471J CHIP R 


RK73FB2A183J 


CHIP R 


RK73FB2A122J CHIP R 
RK73FB2A102J CHIP R 
RK73FB2A334J CHIP R 
RK73FB2A182J CHIP R 


RK73FB2A331 J 


CHIP R 


RK73FB2A102J CHIP R 
RK73FB2A101J CHIP R 
RK73FB2A821J CHIP R 
RK73FB2A822J CHIP R 


RK73FB2A103J 


CHIP R 


RK73FB2A102J CHIP R 
RK73FB2A181J CHIP R 
RK73FB2A331J CHIP R 
RK73FB2A823J CHIP R 
RK73FB2A333J CHIP R 


RK73FB2A101J CHIP R 
RK73FB2A470J CHIP R 
RK73FB2A682J CHIP R 
RK73FB2A102J CHIP R 


RK73FB2A151J 


CHIP R 


RK73FB2A150J CHIP R 
RK73FB2A471J CHIP R 
RK73FB2A103J CHIP R 
RK73FB2A392J CHIP R 
RK73FB2A822J CHIP R 


RK73FB2A102J CHIP R 
RK73FB2A684J CHIP R 
RK73FB2A182J CHIP R 
RK73FB2A103J CHIP R 


RK73FB2A472J 


CHIP R 


RK73FB2A103J CHIP R 
RK73FB2A104J CHIP R 
RK73FB2A103J CHIP R 
RK73FB2A471J CHIP R 


RK73FB2A101J 


CHIP R 


RK73FB2A470J CHIP R 
RK73FB2A221J CHIP R 
RK73FB2A102J CHIP R 
RK73FB2A103J CHIP R 


RK73FB2A223J 


CHIP R 


RK73FB2A103J CHIP R 
RK73FB2A222J CHIP R 
RK73FB2A2715 CHIP R 
RK73FB2A101J CHIP R 


RK73FB2A101J 


CHIP R 


Description 


270 J 1/10W 
100 J 1/10W 
22 J 1/10W 


10K J 1/10W 
22 J 1/10W 
470 J 


1.2K 9 ed) OW 
10K J I/0W 
330K J  1/10W 


1.8K J  1/10W 


100 J 1/10W 
820 J 1/10W 
82K J 1/10W 


180 J 
330 J 1/10W 
82K J 1/10W 


47 /10W 
68K J 1/10W 
TOK ea 


15 

470 J 1/10W 
10K J 1/10W 
3.9K J 1/10W 


8.2K 


10K OJ 
680K J 
shoe al AVARDEY 
10K J 1/10W 
4.7K 


10K J 

100K Jd /\0W 
10K J 1/10W 
470 J /10W 


100 


47 
220 /10W 
1.0K 1/10W 


J 
10K J 1/10W 
AN 


WOK OJ 
22K J 1/10W 
270 J /\0W 
100 J /10W 
100 J 


RK73FB2A101J CHIP R 100 J 
RK73FB2A101J CHIP R 100 J 1/10W 
RK73EB2B221J CHIP R 220 J 1/8W 
R12-6417-05 TRIMMING POT. ‘1K 


PARTS LSIT 


Desti- 
nation 


VR901-904 
VR905,906 


029 


D033 


D40 


D42,43 


049 


057 


060,61 


R12-6427-05 
R31-0605-05 
R31-0606-05 


Desti- 


Description agen 


TRIMMING POT. 47K 
VARIABLE RESISTOR 100K 
VARIABLE RESISTOR 10K 


$51-1428-05 
$51-1420-05 
$31-2420-05 


LFBO1 
RLS245 
18V128 
LFBO1 

1$V128 


RLS135 
18V128 
RLS135 
1$V128 
RLS135 


1$V128 
RLS135 
1SV128 
RLS135 
1$V128 


RLS135 
1SV128 
RLS135 
18V128 
RLS135 


1SV128 
RLS135 
1SV128 
RLS135 
1$V128 


RLS135 
1$V128 
RLS135 
1$V128 
RLS135 


1$V128 
RLS135 
1SV128 
DAN235K 

HSM88ASR 


LFBO1 
1$V172 

RD6.2M(B1) 
B30-2004-05 
RD12M(B2) 


1$$355 
RD3.0M(B2) 
1$$355 
B30-2004-05 
LFBO1 


ISS355 
DAN202K 
18V128 
RD6.2M(B1) 
RD4.7M(B2) 


1$$355 
1SV166 


RELAY 
RELAY 
SLIDE SWITCH 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 

ZENER DIODE 
LED 

ZENER DIODE 


DIODE 
ZENER DIODE 
DIODE 
LED 

DIODE 


DIODE 
DIODE 
DIODE 
ZENER DIODE 
ZENER DIODE 


DIODE 
DIODE 


Ref. No. 


D501 
0502 
D503 
D504 
D505 


D506 
D507 
D508 
1C1,2 
IC6 


1C7 

\C8 

IC9 

1C10 
1C500-502 


10503 
1C505,506 
1C507 
1C508 
\C503 


1€510 
10511 
PL1,2 
ai 
a2 


Q3 
a5 
O6 
Q7-12 
Q13 


Q14,15 
Q16 
Q17-20 
Q21 
022 


023,24 - 
026,27 
Q28-32 
033 
035,36 


Q37-39 
042 
043,44 
045,46 
047 


048 
049 
050 
Q51 
052 


054 
Q55 
Q56 
057,58 
Q59,60 


61 
Q62 
Q63 
O64 


ee 
p nation 


RLS73 
1SV166 
RLS73 
1SV166 
RLS73 


1SV166 
RLS73 
1$S181 
TC9174F 
NJM2904M 


M62363FP 
NJM2902M 
NJM23903M 
NJM78LO5UA 
F71022 


UPD74HC390G 
SN16913P 
MB86001PF 
SN76514N 
MB86001PF 


TA78LO9F 

* | TA78DSO9F 
* | B30-2134-05 
DTA124EK 
DTC124EK 


FMA 
282954 
2SC2712(Y) 
FMG4 
3SK131(M) 


* | 2SK2218(5) 
2SC2954 
2SK520(K44) 
2SD1624(S) 
28C2714(Y) 


3SK131(M) 
2SK520(K43) 
2SC2712(Y) 
3SK131(M) 
3SK184(R) 


3SK131(M) 
DTC124EK 
28C2712(Y) 
DTC143TK 
28C2712(Y) 


DTA124EK 
— 2SC2712\Y) 
2SK208(Y) 
DTC124EK 
2SC2712{Y) 


28€2712(Y) 
2SB1188(0,R) 
DTC124EK 
2SB1188(0,R) 
DTC143EK 


FMC3 
DTA143EK 
FMC3 
DTA143EK 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 


\C (CMOS 1/0 EXTENSION) 


C (OP AMP X2) 

IC (8bit D/A CONVERTER) 
C (OP AMP X4) 

\C (COMPARATOR X2) 


IC (DDS) 


IC 
IC (MIXER) 
IC 


IC (VOLTAGE REGULATOR/ +8V) 


IC 

LAMP 

DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
FET 


FET 
TRANSISTOR 
FET 
TRANSISTOR 
TRANSISTOR 


FET 
FET 
TRANSISTOR 
FET 
FET 


FET 

DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 
TRANSISTOR 


DIGITAL TRANSISTOR 
TRANSISTOR 

FET 

DIGITAL TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 


TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 


C (VOLTAGE REGULATOR/ +5V) 


C (DUAL DECADE COUNTER) 
IC (DUBLE BALANCED MIXERS) 


PARTS LIST 


Address New 


Ref. No. ay 


Q65 
Q66 
Q70 
a7i 
0500-503 


0504,505 
0506-508 
0510,511 
Q512-514 
Q515 


0516-519 
0520-523 
0524,525 
0526 

0527-523 


0530 
0531 
0532 
0533 
0534-536 


C103 
(104,105 
C106 
C107 


C108 
C109 
C110 
C111 
C112 


C113,114 
C115 
C116 


(X45-351X-XX) 0-00 : K,P,M,M2,X 


15-8705 


RF UNIT (X44-3210-00) 
FINAL UNIT (X45-351X-XX) 


Desti- 


Parts No. 5 
nation 


Description 


2SA1162(Y) 


TRANSISTOR 


DTC114EK DIGITAL TRANSISTOR 
DTC114EK DIGITAL TRANSISTOR 
DTA114EK DIGITAL TRANSISTOR 
2SC€2712(Y) TRANSISTOR 


2SK508NV(K53) FET 

2SC2712(Y) TRANSISTOR 
2SC2712{Y) TRANSISTOR 
28C2714(Y) TRANSISTOR 
2SC2712(Y) TRANSISTOR 


DTC114EK DIGITAL TRANSISTOR 


2SK508NV(K53) FET 

2S€2714(Y) TRANSISTOR 
2SC2996(Y,0) TRANSISTOR 
2SC3722K(R) TRANSISTOR 


28C€2712(Y) TRANSISTOR 
2SC2714(Y) TRANSISTOR 
2802954 TRANSISTOR 
DTA124EK DIGITAL TRANSISTOR 
2SC3722K(R) TRANSISTOR 


2SD1757K 
28C2714(Y) 
2SC2714(Y) 
157-101-53019 
157-302-53008 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
THERMISTOR 100 
THERMISTOR 3K 


157-101-53019 
157-302-53008 


THERMISTOR 100 
THERMISTOR 3K 


W02-1687-15 ENCODER (FILTER) 
W02-1861-05 ENCODER (RIT/XIT) 
W02-1660-15 ENCODER (M.CH/VFO.CH) 


X58-3390-03 SUB UNIT (VCO2) 


2-71 : E,E2,E3,E9 


CK73FF1H473Z CHIP C O.047UF Z 
CC73FCH1H101J CHIP C O0PF J 
CC45FCH2HO30C CERAMIC —3.0PF C 
CC73FCH1H560J CHIP C S6PF J 
CK73FF1H473Z CHIP C 0.047UF 2 


CEO4EW1HO10M ELECTRO 1.QUF 


CK73FB1H103K CHIP C 0.010UF K 
CK73FB1H102K CHIP C 1000PF K 
CK73FB1H103K CHIP C O.010UF kK 
CM93D2H102J MICA 1000PF J 


CC45FSL2H331J CERAMIC =. 330PF J 
CC45FSL2H271J CERAMIC = 270PF J 
CM93D2H102J MICA \O0OPF J 
CC45FSL2H151J CERAMIC —_150PF J 
CM93D2H222J) MICA 2200PF J 


CC45FSL2H181J CERAMIC 180PF J 
CC45FSL2H101J CERAMIC 100PF J 
CM9302H102J MICA 1000PF J 
CM93D2H561J MICA S60PF J 
CC45FSL2H471J CERAMIC = 470PF J 


CC45FSL2H181J 
CC45FSL2H391J 
CC45FSL2H471J 


CERAMIC 
CERAMIC 
CERAMIC 


180PF 
390PF J 
470PF 


69 


bu Olruwvy 


FINAL UNIT (X45-351X-XX) 


CC45FSL2H151J 

45 CC45FSL2H120J 
C146 CC45FSL2H271J 
10147 CC45FSL2H390J 


C305 


C406,407 


7 CC45FSL2H271. 
18 CC45FSL2H391J 
19 CC45FSL2H471J 
20 * | CC45FSL2H181J 


CC45FSL2H331J 


C CC45FSL2H820J 
C123 CC45FSL2H331J 
C124 CC45FSL2H121J 
C125 CC45FSL2H270J 
C126 CC45FSL2H151J 

CC45FSL2H471J 
C128 CC45FSL2H270J 
C129 CC45FSL2H220J 
C130 CC45FSL2H331J 
C131 CC45FSL2H471J 
C132 CC45FSL2H680J 
C133 CC45FSL2H560J 
C134 | CC45FSL2H151J 
(135 CC45FSL2H471J 
C136 CC45FSL2HS60J 
C137 CC45FSL2H151J 
C138 CC45FSL2H331J 
C139 CC45FSL2H330J 
7140,141 CC45FSL2H221J 


CC45FSL2H101J 


CC45FSL2H820J 
C150 CC45FSL2H100D 
C151 CC45FSL2H121J 
C152 CC45FSL2H470J 
C153 CC45FSL2H330J 
C154 CC45FSL2H820J 
C161 CC45FSL2H100D 
C162 * | CC45FSL2HO90D 
C163 CC45FSL2H270J 
€301,302 CK73FB1H103K 
C304 CC73FCH1H101J 


CC73FCH1H181J 


C306 CC73FCH1H390J 
C401 CEO4EW1C470M 
C402 CEO4EW1C100M 
C405 CEO4EW1E470M 


CK73FB1E104K 


C408 CEO4EW1E470M 

C409 CK73FB1E104K 

C410 CEO4EW1C470M 
1 


CK73FB1H103K 


CK73FB1H222K 
CEO4EW1C330M 
CEO4EW1C101M 
CK73FB1H103K 
CK73FB1H102K 


CK73FB1H103K 
CEO4EW1E470M 
CK73FB1H103K 

CK73FB1E104K 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 


CERAMIC 
CERAM 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
ELECTRO 
ELECTRO 
ELECTRO 


CHIP C 
ELECTRO 
CHIP C 

ELECTRO 
CHIP C 


CHIP C 
ELECTRO 
ELECTRO 
CHIP C 
CHIP C 


| CHIPC 
ELECTRO 
CHIPC 

CHIP C 


nation 


270PF 
390PF J 
470PF J 
180PF J 
330PF 


82PF 
330PF J 
120PF J 
27PF J 
150PF 


470PF 
27PF J 
22PF J 
330PF J 
470PF J 


68PF J 
S6PF J 
150PF J 
470PF J 
S6PF J 


150PF J 
330PF J 
33PF J 
220PF J 
100PF J 


150PF 
12PF J 
270PF J 
SOP F J 
82PF 


10PF D 


120PF J 
47PF J 
33PF J 
82PF J 


10PF 
9.0PF 


0.010UF 
100PF 


180PF J 
39PF J 
47UF 
1OUF 
47UF 


0.10UF 
47UF 


O.10UF «K 


47UF 
0.010UF 


2200PF 
33UF 
1OQUF 


O.O10UF K 


1000PF 


0.010UF 
47UF 

0.010UF 
0.10UF 


0) 
D 
27PF J 
K 
J 


PARTS LSIT 


Address New 
parts 


Ref. No. 
C436 
C437 
C438 
C439 


C450 


(452-454 
C455 

C456-458 
C461 
C465 


C466-471 
C472,473 
C479 

C480-485 
C486-488 


C489 
C490,491 
C492 
C493 
C494-496 


(497-499 
C502 
C503 
(504,505 
C506 


C507 
(508,509 
(510,511 
C512 
C513 


C514,515 
C516 
C517 
(518,519 
C520 


C521 
C522 
C523 
C524 
C525 


C526 
C527 
(528,529 
C533 
C550 


C551 
(552,553 
C554 
(557 
C558 


C553 
C560-563 7 
C601 
C602 
C603 


C605,606 
C608,609 
(610,611 
C612,613 


CK73FB1H102K 
CK73FB1H103K 
CEO4EW1HO10M 
CK73FB1H103K 
CK73FB1H103K 


CK73FB1H103K 
CK73FB1H102K 
CK73FB1H103K 

CC73FSL1H221J 
CK73FB1E104K 


CK73FF1C1052Z 
CK73FB1E104K 
CEO4EW1HO10M 
CK73FB1H103K 
CK73FB1E104K 


CC73FCH1H470J 
CK73FB1H103K 
CK73FB1E104K 
CK73FB1H103K 
CK73FB1E104K 


CK73FB1H103K 
CK73FB1E473K 
CK73FB1H102K 
CK73FB1E473K 
CK73FB1E223K 


CK73FB1H681K 
CK73FB1E473K 
CK73FB1E223K 
CEO4EW1C100M 
CC45FSL2H151J 


CK73FB1E223K 
CEO4EW1E101M 
CM93D2H681J 
C91-1004-05 

CK73FB1H102K 


CK73FB1E473K 
CEO4EW1C100M 
CK73FB1E223K 

CEO4EW1E470M 
CM73F2H122J 


CC45FSL2H151J 
CEO4EW1E101M 
CK73FB1E104K 
CM73F2H561J 
CK73FB1E104K 


CK73FB1H103K 
CK73FB1H102K 
CK73FB1H223K 
CK73FB1H102K 
CK73FB1H103K 


CK73FB1E104K 
C91-1171-05 
CK73FB1H103K 
CEO4EW1E102M 
CK73FB1H103K 


CK73FB1H103K 
CK73FB1E104K 
CK73FB1E473K 
CEO4EW1E470M 


CHIP C 


CHIP C 


nation 


CHIP C 
CHIP C 
ELECTRO 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
ELECTRO 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 


CHIP C 


ELECTRO 


CERAMIC 


ELECTRO 
MICA 
CHIP C 
GHIP'CY: 


CHIP C 
ELECTRO 
CHIP C 
ELECTRO 
CHIP C 


CERAMIC 


ELECTRO 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
HV C 

CHIP C 
ELECTRO 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
ELECTRO 


1000PF kK 
O.010UF Kk 
1.0UF 
O.010UF K 
0.010UF 


O.010UF K 
1000PF kK 
O.010UF K 
J 
K 


220PF 
0.10UF 


1.QUF 


O.0UF kK 
1.0UF 50 
O.010UF K 


0.10UF 


47PF J 
O.Q1OUF K 
O.10UF K 
O.010UF K 
O.10UF kK 


O.010UF K 
0.047UF K 
JOOOPF =K 
0.047UF K 
0.022UF K 


680PF K 
O.047UF K 
0.022UF K 
10UF 1 
150PF J 


0.022UF 


1O0UF  25WV 
680PF J 
6800PF J 
1000PF K 


0.047UF K 
OUF 
0.022UF K 
47UF 

1200PF 


150PF J 
1OOUF = =2 
O.10UF K 
S60PF J 
O.10UF kK 


O.010UF K 
1000PF K 
0.022UF K 
1000PF_ K 
O.010UF K 


O.10UF K 
0.01UF 
O.010UF K 
1000UF 
0.010UF 


O.010UF K 
O.10UF K 
0.047UF K 
47UF 


C614 
C620 
C621,622 
C623 

C701-711 


C712 
C713 
C901 
C903 
TC) 


CN1,2 
CN3 
CN4 
CNS 
CN301 


CN302-305 
CN306,307 
CN401 
CN402 
CN403 


CN404 
CN405 
CN406 
CN407 
CN410 


CN411 
CN412 
CN413 
CN501,502 
CN503 


CN504 
CN505-507 
CN601 
C 
C 


N602 


CEO4EW1E102M 
CK73FF1E104Z 

CEO4EW1E470M 
CK73FF1E104Z 
CK73FB1H103K 


CEO4EW1C0471M 
CK73FB1E103K 
CK73FB1H103K 


CEO4EW1H2R2M 


C05-0030-15 


£04-0191-05 
£40-5469-05 
£40-5068-05 
£23-0996-05 
£40-3238-05 


£04-0191-05 
£23-0996-05 
£23-5745-05 
E£40-5469-05 
£40-3242-05 


£40-3237-05 
£40-3239-05 
£40-5470-05 
£40-3240-05 
£04-0154-05 


£40-3239-05 
£04-0154-05 
E40-3238-05 
£04-0191-05 
£40-3240-05 


£40-3238-05 
£23-0996-05 
£40-3238-05 
£40-3239-05 
£40-5470-05 


£40-3240-05 
£40-3237-05 
£37-0539-05 
£37-0525-05 
£37-0067-05 


F29-0014-05 
FO6-4029-05 
F53-0093-05 


J13-0075-05 


L72-0319-05 
L72-0333-05 
L72-0366-05 
(40-2221-33 
(39-0480-15 


L40-2221-33 
L40-1015-48 
L39-0491-05 
(39-0492-05 
L39-0493-05 


L39-1223-05 
139-1224-05 
L39-1225-05 
L39-1222-05 


PARTS LIST 


= fone ewe [| 
p nation 


ELECTRO 1O00UF = 25WV 
CHIP C O10UF 2 
ELECTRO 47UF 25WV 
CHIP C O.10UF 2 
CHIP C 0.010UF 


ELECTRO 470UF 
CHIP C O.010UF Kk 
CHIP C O.010UF Kk 
ELECTRO 2.2UF SOWV 
TRIMMER CAPACITOR — 20PF 


RF COAXIAL CABLE SOCKET 
FLAT CABLE CONNECTOR (12P) 
PIN CONNECTOR (11P) 
TERMINAL (TEST) 
PIN CONNECTOR (3P) 


RF COAXIAL CABLE SOCKET 
TERMINAL (TEST) 
FLAT CABLE CONNECTOR (20P) 
FLAT CABLE CONNECTOR (12P) 
PIN CONNECTOR (7P} 


PIN CONNECTOR (2P) 
PIN CONNECTOR (4P) 
FLAT CABLE CONNECTOR (13P) 
PIN CONNECTOR (5P) 

RF COAXIAL CABLE SOCKET 


PIN CONNECTOR (4P) 
RF COAXIAL CABLE SOCKET 
PIN CONNECTOR (3P) 
RF COAXIAL CABLE SOCKET 
PIN CONNECTOR (5P) 


PIN CONNECTOR (3P) 
TERMINAL (TEST) 

PIN CONNECTOR (3P) 

PIN CONNECTOR (4P) 

FLAT CABLE CONNECTOR (13P) 


PIN CONNECTOR (5P) 
PIN CONNECTOR (2P) 
LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH TERMINALR 
LEAD WIRE WITH MINIPIN PLUG 


INSULATING BUSH 
FUSE (4A 250V) : C/5 
FUSE (5A 125V) : D/S 


FUSE CLIP : C/5 


CERAMIC FILTER (455KHZ) 
CERAMIC FILTER (455KH2) 
CERAMIC FILTER (455KHZ) 
SMALL FIXED INDUCTOR 

TROIDAL COIL 


SMALL FIXED INDUCTOR 

SMALL FIXED INDUCTOR (100UH) 
TROIDAL COIL (CORE : L92-0107-05) 
TROIDAL COIL (CORE : L92-0107-05) 
TROIDAL COIL (CORE : L92-0107-05) 


TROIDAL COIL (CORE : L92-0107-05) 
TROIDAL COIL (CORE : L92-0107-05) 
TROIDAL COIL (CORE : L92-0107-05) 
TROIDAL COIL (CORE : L92-0107-05) 


R21 
R22 


R301-304 
R305 
R401 
R402 
R403,404 


R405 
R406 
R407 
R408 


L39-1223-05 
(39-1221-05 
L34-1279-05 
L34-1281-05 
34-1279-05 


34-1280-05 
L34-1281-05 
34-1282-05 
L40-1015-48 
L34-1035-05 


L40-1015-48 
L40-2215-48 
134-0943-05 
34-4255-05 
L40-4711-15 


L40-2221-33 
(34-4254-05 
134-4255-05 
(40-3395-48 
L40-1092-12 


40-1592-15 
L40-1505-48 
L40-3395-48 
L39-0481-05 
(33-0617-15 


L33-0699-05 
L39-1257-05 
L33-0617-15 
L39-0482-05 
L33-0651-05 


33-0617-15 
L39-1209-25 
L40-1505-48 
L92-0150-05 
L40-3985-48 


L40-1005-48 
L40-1092-12 


N67-3010-46 
N87-3006-46 


RK73FB2A100J 
RK73FB2A330J 
RK73FB2A270J 
RK73FB2A181J 
RK73FB2A101J 


RK73FB2A473J 
RK73FB2A103J 
RK73FB2A393J 
RK73FB2A223J 
RK73FB2A104J 


RK73FB2A104J 
RK73FB2A473J 
RK73FB2A100J 
RK73FB2A272J 
RK73FB2A273J 


RK73FB2A473J 
RK73FB2A150J 
RK73FB2A221J 
RK73FB2A101J 


COIL 
COIL 
COIL 


COIL 
COIL 
COIL 


SMALL FIXED INDUCTOR (100UH) 


COIL 


SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (220UH) 


COIL 
COIL 


COIL 
COIL 


SMALL FIXED INDUCTOR (3.3UH) 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


TROIDAL COIL (CORE : L92-0107-05) 
TROIDAL COIL (CORE : L92-0108-05) 


SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR (15UH) 
SMALL FIXED INDUCTOR (3.3UH) 
TROIDAL COIL 

CHOKE COIL 


CHOKE COIL 
TROIDAL COIL 
CHOKE COIL 

TROIDAL COIL 
CHOKE COIL 


CHOKE COIL 
TROIDAL COIL 

SMALL FIXED INDUCTOR (15UH) 
TROIDAL CORE (W501) 

SMALL FIXED INDUCTOR (390NH) 


PAN HEAD SEMS SCREW 
BRAZIER HEAD TAPTITE SCREW 


LOo-G/USD 


FINAL UNIT (X45-351X-XX) 


Desti- 
nation 


Description 


10 J 1/10W 
33 J 1/10W 
27 J 1/10W 
180 J 1/10W 
100 J 1/10W 


47K 1/10W 


10K J 1/10W 
39K J /NOW 
22K J /10W 
WOOK J 1/10W 


100K /\0W 
47K J /\0W 
10 J 1/10W 
27K J  1/10W 
27K J 1/10W 


47K 4 /\0W 
15 J /\0W 
220 J 1/10W 

J /10W 


71 


PI UII 


FINAL UNIT (X45-351X-XX) 


R409,410 
R411 
R415 
R416 
R417 


R418 
R419 
R420 
R421 
RA22 


R423,424 
R425 
R426 
R427 
R428 


R429 
R439 
R440 
R441 442 
R443,444 


R445 ,446 
R447 448 
R449, 450 
R451,452 
R453 


R454 455 
R456 
R457,458 
R459 
R460 


8461 
R462 
4463 464 
R465,466 
R467-470 


R471 
R472 
R473 
R474 
R475 


R476 
R480 
R481 
R482 
R483 


R484 
R485 
R486 
R487-489 
R490 


R491 492 
R501 
R502 
R503 
R504 


R505,506 
R507 
R508,509 
R510 


72 


R92-1332-05 

RK73FB2A182J 
RK73FB2A101J 
RK73FB2A220J 
RK73FB2A101J 


RK73FB2A102J 
RK73FB2A104J 
RK73FB2A102J 
RK73FB2A393J 
RK73FB2A220J 


RK73FB2A331J 
RK73FB2A220J 
RK73FB2A103J 
RK73FB2A102J 
RK73FB2A222J 


RK73FB2A102J 
RK73FB2A470J 
RK73FB2A152J 
RK73FB2A332J 
RK73FB2A101J 


RK73FB2A472J 
RK73FB2A101J 
RK73FB2A222J 
RK73FB2A101J 
RK73FB2A152J 


RK73FB2A332J 
RK73FB2A333J 
RK73FB2A104J 
RK73FB2A471J 
RK73FB2A220J 


RK73FB2A102J 
RK73FB2A101J 
RK73FB2A151J 
RK73FB2A471J 
RK73FB2A330J 


RK73FB2A102J 
RK73FB2A104J 
RK73FB2A473J 
RK73FB2A104J 
RK73FB2A473J 


RK73FB2A472J 
RK73FB2A470J 
RK73FB2A471J 
RK73FB2A330J 
RK73FB2A221J 


RK73FB2A223J 
RK73FB2A822J 
RK73FB2A560J 
RK73FB2A223J 
RK73FB2A681J 


RK73FB2A471J 
RK73FB2A101J 
RK73FB2A331J 
RK73FB2A681J 
RK73FB2A331J 


RK73FB2A6R8J 
RK73FB2A681J 
R92-0696-05 

RK73FB2A331J 


Description 


PARTS LSIT 


Desti- 
nation 


Desti- 
ac ef] row | oowin——| B 


R511 RK73FB2A151J CHIP R 150 1/10W 
R512,513 R92-1318-05 CHIP R 100 ; 1W 
R514-517 RS14DB3A5R6J FL-PROOFRS 56 J 1W 
R518,519 RS14DB3A150J FL-PROOFRS 15 J  1W 
R520 RK73FB2A561J CHIP R 560 J 1/10W 


R521,522 RS14DB3A5R6J FL-PROOFRS 5.6 J 1W 
R530 * | R92-2543-05 FIXED RESISTOR §=6.8 1/2W 
R601 RK73FB2A472J CHIP R 47K J 1/10W 
R701 RK73FB2A103J CHIP R 1K 86S (1/10W 
R702 RK73FB2A101J CHIP R 100 «6S SS 1/10W 


R703-705 RK73FB2A562J CHIP R 5.6K J 1/10W 
R706 RK73FB2A472J CHIP R 47K J  1/10W 
R707 RK73FB2A821J CHIP R 820 J 1/10W 
R708 RK73FB2A272J CHIP R 27K JS  1/10W 
R709 RK73FB2A333J CHIP R 33K J 1/10W 


R710 R92-1282-05 CHIP R 10 J IW 
R712 R92-1316-05 CHIP R 39 J 1W 
R713 RK73FB2A471J CHIP R 470 J 1/10W 
R714 RK73FB2A153J CHIP R 15K J 1/10W 
VR1 R12-6730-05 TRIMMING POT. 220 


VR501,502 R12-6734-05 TRIMMING POT. 
W301 R92-0150-05 JUMPER REST OOHM (ANTI) 
W303 R92-0150-05 JUMPER REST OOHM = (ANT2) 


K1-14 $51-1420-05 RELAY 
K301 $51-2417-05 RELAY 
K302 $51-1429-05 RELAY 
K601 $51-2423-05 RELAY 


D1,2 1$S101 DIODE 
D3 RLZJ5.1B ZENER DIODE 
D4-10 LFBO1 DIODE 
011 DAP202K DIODE 
0301,302 DSA301LA DIODE 


0303,304 LFBO1 DIODE 
D401 1$S226 DIODE 
D402 * | RDS.1M(B2) ZENER DIODE 
D450 DAN235K DIODE 
0451-456 1$V128 DIODE 


D457 DAN235K DIODE 
D501 ; MA27T-B DIODE 


0502,503 SVO03YS DIODE 
0504 SG-5L(R) DIODE 
D601 LFBO1 DIODE 


0701 DAN202K DIODE 


D702 LFBO1 DIODE 

1C1 1C9174F IC (CMOS 1/0 EXTENSION) 
1C402 UPC7805H IC (VOLTAGE REGULATOR/ +5V) 
1C601,602 UPC7808H IC (VOLTAGE REGULATOR/ +8V) 


10701 NJM2904M IC (OP AMP X2) 
Q1-4 FMA? TRANSISTOR 


01s) DTC114EK DIGITAL TRANSISTOR 
Q6 FMC2 TRANSISTOR 
Q10-16 DTB143EK DIGITAL TRANSISTOR 


a401 2SA1162(Y) TRANSISTOR 
0402,403 2SC2712(Y) TRANSISTOR 


0404 2SD1624(S) TRANSISTOR 
0405 2SD1406(Y) TRANSISTOR 
0460,461 3SK131(M) FET 


0470,471 3SK131(M) FET 


L5-6/US 
PARTS LIST 


FINAL UNIT (X45-351X-XX) 
AT UNIT (X53-3340-02) 


Desti- 
nation 


Ref. No. | Address New 


sats Description 


New a Desti- 
Ret. No. | Address Description nation 


0472 28C2712(Y) TRANSISTOR 


L40-1011-14 SMALL FIXED INDUCTOR 


0475 3SK131(M) FET 34-1276-15 COIL 
Q501 2SC1971 TRANSISTOR L39-0479-05 COIL 
502,503 2SC3133 TRANSISTOR L111 L39-0495-05 COIL 


0504 2SD1406(Y) TRANSISTOR 


L39-0494-15 


COIL 


505,506 
Q507 
Q601 
Q701 


2SC2879 
28D 1406(Y) 
DTC143TK 
DTC1141K 


TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


L92-0117-05 TROIDAL CORE 


N87-3006-46 
N88-3006-46 


BRAZIER HEAD TAPTITE SCREW 
FLAT HEAD TAPTITE SCREW 


Q702,703 DTD114EK DIGITAL TRANSISTOR RD14BB2E101J RD 100 1/4W 
TH452 157-502-53002 THERMISTOR 5K R3 RK73FB2A102J CHIP R WOK 6S 1/10W 
TH701 5TP-41S THERMISTOR R4 RD14BB2E560J RD 56 J 1/4W 
R5,6 RK73FB2A181J CHIP R 180 J 1/10W 
RK73FB2A103J CHIP R 10K J 1/10W 


RK73FB2A563J CHIP R 56K 1/10W 
R12 RK73FB2A121J CHIP R 120 J 1/10W 


AT UNIT (X53-3340-02) 


CC45FSL2H330J CERAMIC —33PF J R13 RK73FB2A101J CHIP R 100 J /10W 
CK73FB1E103K CHIP C 0.010UF K R14 RK73FB2A563J CHIP R 56K J 1/10W 
C9,10 CK73FB1H102K CHIP C 1000PF K RK73FB2A121J CHIP R 120 /10W 
C11 CK73FB1E103K CHIP C O.010UF K 
C12 CEO4EW1C0470M ELECTRO 47UF | RK73FB2A101J CHIP R 100 


R17 RK73FB2A330J CHIP R 33 J 1/10W 
C13-15 CK73FB1E103K CHIP C O.O10UF K R18 RK73FB2A103J CHIP R 10K J /10W 
C16 CK73EF1E474Z CHIP C O.47UF = Z R19 RK73FB2A330J CHIP R 33 J 1/10W 
C17-19 CK73FB1E103K CHIP C Q.O10UF K R20-23 RK73FB2A103J CHIP R 10K 
C20 CEO4EW1C101M ELECTRO 1OOUF = 16WV 
C21-23 CK73FB1E103K CHIP C 0.010UF K R24,25 RD14BB2E100J RD 10 


R26-30 RK73FB2A103J CHIP R 10K J 1/10W 
R31 RK73FB2A472J CHIP R 47K J  1/10W 
R32 RK73FB2A 103 CHIP R 10K J 1/10W 
R33 RD14BB2E101J RD 100 


C24 CK73EF1E474Z CHIP C 0.47UF 
C25 CK73FB1E103K CHIP C Q.010UF K 
C26 CEO4EW1C101M ELECTRO 1O0UF  16WV 
(27-37 CK73FB1E103K CHIP C 0.010UF K 
C38 CK73FB1H103K CHIP C 0.010UF 


R34 RK73FB2A472J CHIP R 4.7K 
VR101,102 | 3L RO1-3435-05 POTENTIOMETER 10K 
W12-17 R92-0679-05 CHIP R 0 OHM 
W18-28 R92-0670-05 CHIP R 0 OHM 
W29-31 R92-0679-05 CHIP R 0 OHM 


C101-103 CK73FB1H103K CHIP C 0.010UF 
C105-108 CK73FB1H103K CHIP C Q.010UF K 

TC1 C05-0031-15 TRIMMER CAPACITOR — 10PF 
VC1,2 C02-0023-05 VARIABLE CAPACITOR 


R92-0670-05 CHIP R 0 OHM 
W34 R92-0670-05 CHIP R 0 OHM 
W35,36 R92-0679-05 CHIP R 0 OHM 
W37 R92-0670-05 CHIP R 0 OHM 
wa40 2B * | £33-1984-05 PROCESSED WIRE KIT (to FIL:CN4) 


D40-0633-15 GEAR ASSY 


£04-0157-05 RF COAXIAL CABLE SOCKET 
CN3 £40-3239-05 PIN CONNECTOR (4P) 
CN4 £40-3240-05 PIN CONNECTOR (5P) 
CN5 £40-3238-05 PIN CONNECTOR (3P) 
CN6 £40-3237-05 PIN CONNECTOR (2P) 


Wa40 28 * | £33-1984-05 PROCESSED WIRE KIT (to CONT:CN4) 
Wwa40 2B * | £33-1984-05 PROCESSED WIRE KIT (to RL:AT1) 
Ww40 2B * | £33-1984-05 PROCESSED WIRE KIT (to RL:AT2) 


£40-5068-05 PIN CONNECTOR (11P) 
CN101 £40-5066-05 PIN CONNECTOR (9P) 


$51-2407-05 RELAY 
K101-103 $76-0401-05 RELAY 
$76-0401-05 RELAY 


F20-1081-04 INSULATING SHEET 
Al 2M F11-1142-22 SHIELDING CASE 

A2 2M- F10-1401-23 SHIELDING PLATE 
A3 1M F11-1143-14 SHIELDING COVER 
F11-1144-14 SHIELDING COVER 


742-0453-05 DC MOTOR 


1$$101 DIODE 
D3-8 1SS226 DIODE 
D10 1$1555 DIODE 
0101-103 1$1555 DIODE 
1$1555 DIODE 


F10-2192-04 SHIELDING COVER 


J61-0307-05 BAND 


L39-0496-05 
12 (39-0415-25 
13-6 L40-1011-13 
L7-11 L40-1011-14 
40-1011-13 


COIL 
COIL 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


RLS73 DIODE 
C1 SN74S74N IC (ONE SHOT MULT!) 
1C2,3 TC4066BP | IC (ANALOG/ DIGITAL SW) 
1C4,5 BA6109U2 IC (MOTOR DRIVER) 
NJM2903S IC (DUAL COMPALATOR) 


(40-1011-14 SMALL FIXED INDUCTOR MC78L05M IC (VOLTAGE REGULATOR/ +5V) 


73 


bO-O/UO 
PARTS LSIT 


AT UNIT (X53-3340-02) 
CONTROL UNIT (X53-356X-XX) 


tn ue [ee ffs] re | eons] 
2SC2714(Y) TRANSISTOR C226,227 CK73GB1H103K CHIP C 0.010UF kK 
DOTC114EK DIGITAL TRANSISTOR €228,229 CK73GB1H102K CHIP C 1000PF Kk 
2SA1204(Y) TRANSISTOR C230 CK73GB1H103K CHIP C O.010UF K 
DTC114EK DIGITAL TRANSISTOR C231-233 CK73GB1H102K CHIP C 1000PF K 
(501-509 CK73GB1H103K CHIP C O.O10UF K 


(511-521 


CK73GB1H103K 


CONTROL UNIT (X53-356X-XX) 0-11:K,P 0-21:M an ape tae pate ; 

0-22:M2 0-71:X 2-71:E 2-72:E2 2-73:E3 2-74:E9 (523 CK73GF1E1042 CHIP C O10UE Z 
CK73GB1H102K CHIP C 1000PF (601-604 CK73GB1H103K CHIP C 0.010UF K 
C92-0044-05 CHIP-ELE 47UF 10WV C605 CK73GF1E104Z CHIP C 0.10UF Z 


C4 CK73GB1H102K CHIP C 1O00PF K 
C5 C92-0032-05 CHIP-ELE 4 7UF 25WV 
CK73GF1E104Z CHIP C 0.10UF 


C606 


CK73GB1H102K CHIP C JQ00PF 


£23-0623-04 EARTH LUG 
C92-0037-05 CHIP-ELE 1OUF CN1,2 * | €40-5744-05 FLAT CABLE CONNECTOR (20P) 
es) C92-0032-05 CHIP-ELE 4.7UF 25WV CN3 £40-3239-05 PIN CONNECTOR (4P) 


C10,11 CK73GF1E104Z CHIP C O.10UF Z 
C12 C92-0037-05 CHIP-ELE 1OUF 16WV 
C92-0032-05 CHIP-ELE 4.7UF 


CN4 * | £40-5763-05 PIN CONNECTOR (12P) 
CNS * | £40-5744-05 FLAT CABLE CONNECTOR (20P) 


£40-5761-05 FLAT CABLE CONNECTOR (26P) 
CN7 * | £40-5742-05 FLAT CABLE CONNECTOR (13P) 
CN8 * | £40-5739-05 FLAT CABLE CONNECTOR (10P) 
CNS,10 * | £40-5740-05 FLAT CABLE CONNECTOR (20P) 
CN11 * | £40-5744-05 FLAT CABLE CONNECTOR (20P) 


CK73GF1E104Z CHIP C 0.10UF 
C16 C92-0037-05 CHIP-ELE 10UF BWV 
(17-41 CK73GB1H102K CHIP C 1000PF K 
C42 CK73GB1H103K CHIP C O.010UF K 

CK73GB1H102K CHIP C 1000PF K 


£02-2015-05 SOCKET FOR IC 
CN501 * | £40-5740-05 FLAT CABLE CONNECTOR (20P) 
CN601 £40-3251-05 PIN CONNECTOR (7P) 

J601 £06-0858-15 CYLINDRICAL RECEPTACLE (8P MIC) 


C92-0044-05 CHIP-ELE 47UF 
046,47 CK73GB1H103K CHIP C O.010UF K 
C48,49 CC73GCH1H330J CHIP C 33PF J 
(50-54 CK73GB1H103K CHIP C O.010UF XK 
C55 C92-0044-05 CHIP-ELE 47UF 


FO1-1007-04 HEAT SINK 


C56,57 CK73GF1E104Z CHIP C 0.10UF 
C58 CK73GB1H103K CHIP C O.010UF K 


G02-0574-04 FLAT SPRING 


C59 C92-0044-05 CHIP-ELE 47UF 10WV J19-1570-05 HOLDER (BATT) 

C60 CK73GB1H103K CHIP C Q.010UF K 

C61 C92-0044-05 CHIP-ELE 47UF L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
L45 L40-1292-18 SMALL FIXED INDUCTOR 

€62-77 CC73GCH1H101J CHIP C 100PF J L6,7 L40-4705-48 SMALL FIXED INDUCTOR (47UH) 

C78-80 CK73GB1H103K CHIP C O.010UF K L8 L40-1292-18 SMALL FIXED INDUCTOR 

(81-88 CC73GCH1H101J CHIP C 100PF J L11-25 L40-4705-48 SMALL FIXED INDUCTOR (47UH) 

C89-93 CK73GB1H103K CHIP C O.010UF K 

C94-96 C92-0037-05 CHIP-ELE JOUF 1 L26,27 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 
L28 L40-4705-48 SMALL FIXED INDUCTOR (47UH) 

C97 C92-0044-05 CHIP-ELE 47UF X1 * | L77-1588-05 CRYSTAL RESONATOR (11.0592MHZ) 


C98-102 CK73GB1H103K CHIP C O.010UF K 
C103,104 CC73GCH1H220J CHIP C 22PF J 
€105-107 CK73GB1H103K CHIP C O.010UF K 
C108 C92-0044-05 CHIP-ELE 47UF 


X2 , L78-0325-05 RESONATOR (2.0MHZ) 


N32-2606-46 


FLAT HEAD MACHIN SCREW 


R1,2 RK73GB1J101J CHIP R 100 J 1/16W 
C109,110 CK73GB1H103K CHIP C O.O10UF K R34 RK73GB1J5102J CHIP R 1.0K J  1/16W 
C111-113 C92-0023-05 CHIP-ELE 1.0UF SOWV R5 RK73GB1J101J CHIP R 100 J 1/16W 
C114 CK73GB1H103K CHIP C O.010UF K R6 RK73GB1J473J CHIP R 47K J 1/16W 
C115 C92-0023-05 CHIP-ELE 1,0UF SOWV R7-9 RK73GB1J102J CHIP R 1.0K J  1/16W 
C116,117 CK73GB1H103K CHIP C O.010UF K , 
R10-28 RK73GB1J101J CHIP R 100 J 1/16W 
C118-124 CK73GB1H102K CHIP C 1000PF kK R29 RK73GB1J105J CHIP R 10M J 1/16W 
€125,126 CK73GB1H103K CHIP C O.010UF K R30-37 RK73GB1J101J CHIP R 100 J 1/16W 
C127-141 CC73GCH1H101J CHIP C 100PF J RK73GB1J102J CHIP R 10K J 1/16W 
0142-147 CK73GB1H102K CHIP C 1000PF kK RK73GB1J47 15 CHIP R 470 J 1/16W 
0148-150 CC73GCH1H101J CHIP C 100PF J 
RK73GB1J103J CHIP R 10K J 1/16W 
152 CC73GCH1H101J CHIP C 100PF J RK73GB1J222J CHIP R 22K J  1/16W 
C153-175 CK73GB1H102K CHIP C 1000PF K RK73GB1J104J CHIP R WOOK =J1/16W 
C177-183 CK73GB1H102K CHIP C 1000PF K RK73GB1J472J CHIP R 47K J  1/16W 
C184-187 CK73GB1H103K CHIP C O.010UF K RK73GB1J102J CHIP R 1.0K J 1/16W 
C188-223 CK73GB1H102K CHIP C 1000PF K 


RK73GB1J473J 
RK73GB1J102J 


CHIP R 47K 1/16W 


C224,225 CHIP R 1.0K J  1/16W 


CC73GSL1H471J 


CHIP C 470PF 


74 


parts 


R88 
R89 


R93 


R94,95 
R96 
R97 
R98 
Rg9 


R100-105 
R107 
R108-119 
R120-130 
R131 


R132,133 
R134-137 
R138-140 
R141-144 
R145 


R146,147 
R148-t50 
R152-169 
R170 
R171 


R172-177 
R179-201 
R202 
R203-214 
R215 


R216-222 
R223 
R224 
R225 
R226 


R227-234 
R235-237 
R238-240 
R241 

R242,243 


R244 
R244 
R245 
R501-504 


RK73GB1J473J 
RK73GB1J473J 
RK73GB1J103J 
RK73GB1J102J 
RK73GB1J473J 


RK73GB1J103J 
RK73GB1J102J 
RK73GB1J473J 
RK73GB1J103J 
RK73GB1J102J 


RK73GB1J473J 
RK73GB1J103J 
RK73GB1J102J 
RK73GB1J473J 
RK73GB1J103J 


RK73GB1J5472J 
RK73GB1J5153J 
RK73GB1J334J 
RK73GB1J153J 
RK73GB1J103J 


RK73GB1J153J 
RK73GB1J105J 
RK73GB1J102J 
RK73GB1J473J 
RK73GB15102J 


RK73GB1J105J 
RK73GB1J105J 
RK73GB1J104J 
RK73GB1J101J 
RK73GB1J102J 


RK73GB1J103J 
RK73GB1J101J 
RK73GB1J101J 
RK73GB1J102J 
RK73GB1J223) 


RK73GB15473J 
RK73GB1J101J 
RK73GB1J101J 
RK73GB1J474J 
RK73GB1J102J 


RK73GB1J101J 
RK73GB1J101J5 
RK73GB1J473J 
RK73GB1J101J 
RK73GB1J473J 


RK73GB1J101J 
RK73GB1J333J 
RK73GB1J101J 
RK73GB1J473J 
RK73GB1J104J 


RK73GB1J103J 
RK73GB1J102J 
RK73GB1J101J 
RK73GB1J473J 
RK73GB1J102J) 


RK73GB1J101J 
RK73GB1J101J 
RK73GB1J473J 
RK73GB1J473J 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


J 


J 
J 
J 
J 


PARTS LIST 


EE2E3E9 


$501-545 
$546-551 


D1-3 
D4 
D5-12 
D501 
D502 


0510-519 
C1,2 

C3 

C4 

Of) 


C6 
C7 
1C8 
ICS 


C12 
KPMXE C13 


E2E3E9 


Address 


New Parts No. 


parts 


RK73GB1J391J 
RK73GB1J271J 
RK73GB15473J 
RK73GB1J391J 
RK73GB1J271J 


RK73GB1J391J 
RK73GB1J271J 
RK73GB1J391J 
RK73GB1J32714J 
RK73GB1J473J 


RK73GB1J391 J 
RK73GB1J271J 
RK73GB1J391J 
RK73GB1J271J 
RK73GB1J391J 


RK73GB1J271J 
RK73GB1J473J 
RK73GB1J102J 
RK73GB1J473J 
RK73GB1J101J5 


RK73GB1J391J 
RK73GB1J271J 
RK73GB1J391J 
RK73GB1J271J 
RK73GB1J391J 


RK73GB1J2715 
RK73GB1J391J 
RK73GB1J271J 
RK73GB1J101J 
RK73GB1J473J 


RK73GB1J101J 
RK73GB1J473J 
RK73GB1J103J 
RK73GB1J473J 
RK73GB1J5103J 


$62-0412-05 
* | $70-0439-05 
* | $70-0439-05 


1$$355 
* | RD7.5M(B3) 
1$$355 

B30-2036-05 
* | B30-2146-05 


B30-2146-05 
UPC7805H 
TA78LO8F 
AT2402N10S12.7 
MB3780A 


* | M37702S4BFP 
TC7S04F 
LC35640MF-10 
TC4052BF 
TC7S04F 


TC74VHC32F 
"1 27C512RJLVC 
TC4052BF 
TC74VHCOB8F 
TC74VHC245F 


15-8/US 


CONTROL UNIT (X53-356X-XX) 


Description 


CHIP R / 
CHIP R 270 J 1/16W 
CHIP R 47K J /16W 
CHIP R 390 J 1/16W 
CHIP R 1/ 


CHIP R / 
CHIP R 270 J /\6W 
CHIP R 390 J 1/16W 
CHIP R 270 J “/16W 
CHIP R / 


CHIP R 

CHIP R 270 J 1/16W 
CHIP R 390 J 1/16W 
CHIP R 270 J 1/16W 


CHIP R 


CHIP R 

CHIP R 47K J I/6W 
CHIP R 10K J  1/16W 
CHIP R 47K J /16W 


CHIP R 


CHIP R 390 

CHIP R 270 J 1/16W 
CHIP R 390 J 1/16W 
CHIP R 270 J 1/16W 


CHIP R 390 


CHIP R 270 

CHIP R 390 J 1/16W 

CHIP R 270 J 

CHIP R 100 J 1/16W 
u 


CHIP R 47K 


CHIP R 100 
CHIP R 47K 


J 
J 
CHIP R 10K J 1/16W 
J 
J 


CHIP R 47K 1/16W 


CHIP R 10K 


SLIDE SWITCH 
TACT SWITCH 
TACT SWITCH 


DIODE 
ZENER DIODE 
DIODE 

LED (RED) 

LED (ORANGE) 


LED (ORANGE) 
IC (VOLTAGE REGULATOR/ +5V) 
IC (VOLTAGE REGULATOR) 

IC (2kbit SERIAL EEPROMM) 

IC (BATTERY BACKUP) 


IC 
IC (2CH NAND GATE) 
IC 

IC (4CH MPX/DE-MPX) 
IC (20H NAND GATE) 


IC 
IC 
IC (4CH MPX/DE-MPx) 
IC 
IC 


Desti- 
nation 


75 


WOU 


CONTROL UNIT (X53-356X-XX) 
TX-RX UNIT (X57-4620-00) 


C16 
C17,18 
C19 

€20.21 
1€22,23 


C24 
C25,26 
C27 
11C28 
C23 


Address 


Parts No. 


CXD10950 
TC74VHC138F 
TC74VHC573F 
L292K371 

CXD10950 


68HC05G62419553 
TC4584BF 
ADM232LAR 
NJM2904M 
TC7S32F 


(501-504 
Q1 

a2 

03,4 

a5 


06-11 
012,13 
014-22 
023,24 
027,28 


029-31 
033 
0501,502 


C34 


C41 
C42 
C44 


76 


UPD63456S 
DTA143EK 
DTC143EK 
DTC114EK 
DTC143EK 


DTC114EK 
DTA143EK 
DTC143EK 
DTA143EK 
DTC114EK 


DTC143TK 
DTC143EK 
DTC114EK 


IC 
IC 


IC 
IC (BUFF) 
IC 


IC 


DIGITA 


D 


D 


C90-2045-05 
CK73FF1E104Z 
CC73FCH1H330J 
C90-2045-05 
CK73FF1E104Z 


CC73FCH1H330J 
CC73FSL1H152J 
CC73FCH1H101J 
CC73FSL1H152J 
CC73FCH1H101J 


CK73FF1E104Z 
C90-2045-05 
CK73FB1H223K 
CK73FF1E104Z 
CK73FB1H223K 


C90-2045-05 
CK73FF1E104Z 

CK73GB1H102K 
CK73FB1H471K 
CK73FF1E104Z 


CK73GB1H102K 
C90-2045-05 

CC73GCH1H330J 
CK73GB1H102K 
CK73GB1H103K 


CK73FB1H102K 
C90-2045-05 
CK73FB1H103K 
CK73GB1H102K 
CC73FCH1H121J 


CK73GB1H102K 
CK73GB1H102K 


ELECTRO 
CHIP C 
CHIP C 
ELECTRO 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 
CHIP C 


ELECTRO 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
ELECTRO 
CHIP C 

CHIP C 
CHIP C 


CHIP C 
ELECTRO 
CHIP C 

CHIP C 
CHIP C 


CHIP C 
CHIP C 


DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
GITAL TRANSISTOR 


GITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


Description 


IC (I/O EXPANDER) 


IC (OP AMP X2) 
IC (2CH NAND GATE) 


DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
L TRANSISTOR 


2.2UF 
0.10UF 
33PF 
2.2UF 
0.10UF 


33PF 
1500PF 
100PF 

1500PF 
100PF 


0.10UF 
2.2UF 
0.022UF 
0.10UF 
0.022UF 


2.2UF 
0.10UF 
1000PF 
470PF 

0.10UF 


1000PF 
2.2UF 
33PF 
1000PF 
0.010UF 


1000PF 
2.2UF 
0.010UF 
1000PF 
120PF 


1000PF 
1000PF 


IC (ENCODER PROCESSOR) 
IC (I/O EXPANDER) 


TX-RX UNIT (X57-4620-00) | 


PARTS LSIT 


Desti- 
nation 


C52 


C58 
C59 
C60 


C63 
C64 
C65,66 


C100 
C101 
C103 


C106 
C107 
C108 


C113,114 
C116 
(118,119 


C122 
C123 
C124 


C127 
C128 
C129 


C132 
C133 
C134 


C137 
C138 
C139 


C143 
C144 
C145 


Te oe] re 


Description 


CEO4EW1C470M ELECTRO 47UF 16WV 
CK73GB1E223K CHIP C 0.022UF K 
CQ92M1H154K MYLAR O.15UF = K 
CK73FB1H102K CHIP C 1000PF K 


CEO4EW1C101M ELECTRO 1OQUF 


CC73ECH1H202J CHIP C 2000PF J 
CK73FB1H103K CHIP C 0.010UF K 
CC73GCH1H680J CHIP C 68PF J 
CC73GCH1H180J CHIP C 18PF J 4 
CC73GCH1HO60D CHIP C 6.0PF D 


CC73GCH1H470J CHIP C 47PF 


CK73GB1H103K CHIP C O.O10UF K 
CEO4EW1C101M ELECTRO 100UF  16WV 
CK73GB1H102K CHIP C 1O00PF K 


CEO4EW1C470M ELECTRO 47UF 


CK73GB1H102K CHIP C 1000PF 
CEO4EW1C100M ELECTRO 10UF 16WV 
CK73FF1E104Z CHIP C O.10UF Z 
CEO4EW1HO10M ELECTRO 1.0UF SOWV 


CEO4EW1C100M ELECTRO 1OUF 


CK73GB1H102K CHIP C 1000PF K 
CC73FCH1H102J CHIP C 1000PF J 
CK73FF1E104Z CHIP C O.10UF Z 
CEO4EW1C100M ELECTRO 1OUF 16WV 
CK73FF1E104Z CHIP C O.10UF Z 


CC73FCH1H102J CHIP C 1O00PF J 
CQ92FM1H223K MYLAR 0.022UF K 
CC73FCH1H102J CHIP C 1000PF J 
CC73GCH1H271J CHIP C 270PF Os J 
CEO4EW1C100M ELECTRO 1OUF 1 


CEO4EW1HO10M 


ELECTRO 1.0UF 


CC73FSL1H152J CHIP C 1500PF J 
CC73GCH1H101J CHIP C 100PF Jd 
CC73GCH1H221J CHIP C 220PF J 
CK73GB1E223K CHIP C 0.022UF K 


ELECTRO 


CEO4EW1C100M 1OUF 


CK73GB1H103K CHIP C 0.010UF K 
CC73FSL1H221J CHIP C 220PE ed 
CC73FCH1H101J CHIP C 100PF = JJ 


CEO4EW1C100M ELECTRO 10UF 


CK73FF1E1042Z CHIP C 0.10UF 


CEO4EW1C100M ELECTRO 1OUF 16WV 
CC73GCH1H101J CHIP C 100PF = J 
CK73GB1E223K CHIP C 0,022UF K 


CEO4EW1C100M ELECTRO JOUF 


CK73GB1E223K CHIP C 0.022UF K 
CC73FCH1H102J CHIP C 1000PF J 
CC73GCH1H221J CHIP C 220PF— J 
CC73GCH1H271J CHIP C 270PF_ Ss J 
CK73GB1E223K CHIP C 0.022UF K 


CEO4EW1C100M ELECTRO 1OUF 

CK73GB1E223K CHIP C 0.022UF K 
CQ92FM1H683K MYLAR 0.068UF K 
CK73FB1E104K CHIP C O.10UF kK 
CC73FCH1H102J CHIP C 1O00PF J 


CK73GB1E223K 
CEO4EW1C100M 
CC73FCH1H102J) 
CC73GCH1H271J 


CHIP C 
ELECTRO 
CHIP C 

CHIP C 


0.022UF 
10UF 

1000PF J 
270PF J 


15-3/05 
PARTS LIST 


TX-RX UNIT (X57-4620-00) 


eer Desti- Desti- 
Reto. [atin] Pars No, |g Description | aon _| | Re No. [ates [hr] Pans No Desriton 


C158 


C159, 160 


C165 


C186 


C190 


C191,192 


C196,197 


(198 


C225 


C230 


C240 
C241 
C300,301 
C302 


C90-2045-05 ELECTRO 


CK73FF1E104Z CHIP C 


CK73FF1E1042Z CHIP C 


CEO4EW1C100M ELECTRO 


CC73GCH1H331J CHIP C 


CEO4NW1C100M ELECTRO 


CEO4NW1C100M ELECTRO 


CEO4EW1C100M ELECTRO 


CEO4EW1C470M ELECTRO 


CEO4EW1C471M ELECTRO 


CC73FSL1H152J 
CEO4EW1H010M 
CC73FCH1H101J 
CC73GCH1H101J 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 


2.2UF 


0.10UF 


0.10UF 


JOUF 


330PF 


10UF 


1OUF 


1OUF 


47UF 


470UF 


1500PF 
1.0UF 
100PF 
100PF 


C309,310 


C312,313 


C356 


C357 


C365-375 


CN1 


CN? 


CN12 
CN13 

CN14-16 
CN17 


C154 CK73GB1E223K CHIP C 0.022UF K C303,304 CC73FCH1H101J CHIP C 100PF 

C155 CEO4EW1C100M ELECTRO 10UF 16WV C305 CC73GCH1H101J CHIP C 100PF J 
C156 CK73FF1E104Z CHIP C O.10UF Z C306,307 CC73FCH1H101J CHIP C 100PF J 
C157 CK73GB1E223K CHIP C 0.022UF K C308 CC73GCH1H101J CHIP C 100PF J 


CC73FCH1H101J 


CC73FCH1H101J 


C161 CK73GB1E223K CHIP C 0.022UF K C314 CC73GCH1H101J CHIP C 100PF J 
C162 CEO4EW1C100M ELECTRO 1OUF 16WV C315 CC73FCH1H101J CHIP C 100PF J 
C163 CK73FF1E104Z CHIP C O.10UF Z C316-320 CK73FB1H102K CHIP C 1000PF  K~ 
C164 CEO4EW1C100M ELECTRO 10UF C321 CC73FSL1H471J CHIP C 470PF JJ 


C326,327 CK73GB1H102K CHIP C 1000PF «kK 
C166,167 CEQ4EW1C100M ELECTRO 1OUF 16WV C330-333 CK73FB1H102K CHIP C 1000PF_ K 
C168, 169 CK73FF1E104Z CHIP C O10UF Z C334 CK73GB1E223K CHIP C 0.022UF K 
C170 CK73GB1H103K CHIP C O.010UF K C335 CC73GCH1H331J CHIP C 330PF J 
(171-176 CEO4EW1C100M ELECTRO 1OUF (336-340 CK73GB1E223K CHIP C 0.022UF K 


C177 CQ92M1H103K MYLAR O.010UF K C341 CK73FF1E1042Z CHIP C Q.10UF 2 
C178,179 CC73FSL1H152J CHIP C 1S00PF J C342 CC73FSL1H152J CHIP C \500PF J 
C180,181 CC73ECH1H202J CHIP C 2000PF J C343 CK73FB1H562K CHIP C 5600PF K 
C182 CC73GCH1H331J CHIP C 330PF = J C344 CK73GB1H472K CHIP C 4700PF K 
C183-185 CC73FSL1H152J CHIP C 1S00PF J C345 CK73GB1E223K CHIP C 0.022UF K 


C346-348 CC73FCH1H101J CHIP C 100PF J 
C187 CC73GCH1H331J CHIP C 330PF = J C349,350 CK73FF1E104Z CHIP C O.10UF 2 
C188 CK73GB1H562K CHIP C S600PF = «K C351 CK73GB1E223K CHIP C 0.022UF K 
C189 CEO4EW1C100M ELECTRO 10UF 16WV C355 CEO4NW1C100M ELECTRO 1OUF 16WV 


CEO4EW1HR47M 


CEO4EW1C100M 


C193 CK73GB1H103K CHIP C O.010UF K C358-361 CK73FB1H103K CHIP C O.010UF « 
C194 CEO4NW1C100M ELECTRO 10UF 16WV C363 CK73GB1H103K CHIP C O.010UF K 
C195 CEO4EW1HO10M ELECTRO 1.0UF SOWV C364 C90-2045-05 ELECTRO 2.2UF 25WV 


CK73FB1H471K 


C376 CK73GB1E223K CHIP C 0.022UF K 
C199,200 CEO4NW1C220M ELECTRO 22UF 16WV C377-379 CK73FB1H471K CHIP C 470PF K 
C201,202 CK73GF1E104Z CHIP C O.10UF 2 C381 ,382 CK73FB1H103K CHIP C O.010UF K 
C203,204 CEO4NW1E4R7M ELECTRO 4.7UF 25WV C383 CK73GB1H102K CHIP C 1000PF K 
C205 CEO4EW1C100M ELECTRO 10UF C384 CK73FB1H102K CHIP C 1O00PF K 


C206,207 CK73GF1E104Z CHIP C 0.10UF C385 CK73GB1H103K CHIP C O.010UF K 
C208 CK73GB1E223K CHIP C 0.022UF K C386 CK73FB1H103K CHIP C O.010UF K 
C209,210 CEO4NW1C100M ELECTRO 1OUF 16WV C387 CK73GB1H103K CHIP C 0.010UF K 
C212,213 CEO4NW1HO10M ELECTRO 1.0UF SOWV C388 CK73FB1H471K CHIP C 470PF K 
C214 CK73GB1H472K CHIP C 4700PF C389,390 CK73GB1H471K CHIP C 470PF K 


C215,216 CEO4EW1C100M ELECTRO 10UF C391-394 CK73FB1H103K CHIP C O.010UF K 
C218,219 CK73EF1E474Z CHIP C 0.47UF 2 C395 CK73GB1H103K CHIP C O.010UF Kk 
C221,222 CK73FB1H102K CHIP C 1000PF_ K C400 CC73FSLIH471J CHIP C 470PF J 
C223 CEO4EW1C0471M ELECTRO 470UF  16\WV C401 CK73FB1H103K CHIP C O.010UF K 
C224 CEO4EW1C100M ELECTRO JOUF C402 C90-2167-05 ELECTRO 100UF 1 


£40-3239-05 


C226 CEO4EW1C101M ELECTRO 1O00UF  16WV CN3 £40-3239-05 PIN CONNECTOR (4P) 
C227 CEO4EW1C100M ELECTRO 10UF 16WV CN4 £40-3242-05 PIN CONNECTOR (7P) 
C228 CEO4EW1C101M ELECTRO 1O0UF  16WV CN5 £40-5747-05 PIN CONNECTOR (11P) 
C229 CEO4EW1C100M ELECTRO 10UF CN6 £40-3243-05 PIN CONNECTOR (8P) 


£40-5736-05 


€231,232 CK73EF1E4742Z CHIP C O47UF 2 CN8 £40-5740-05 FLAT CABLE CONNECTOR (20P) 
C233 CQ92M1H154K MYLAR O.1SUF = K CNS £40-3240-05 PIN CONNECTOR (5P) 
C235,236 CK73FB1H102K CHIP C 1000PF kK CN10 £40-3238-05 PIN CONNECTOR (3P) 

C237 CEO4EW1E471M ELECTRO 470UF CN11 £40-5741-05 FLAT CABLE CONNECTOR (8P) 


£40-3237-05 
£04-0191-05 
£02-2015-05 
£40-5067-05 


CHIP C 100PF 


CHIP C 100PF 


ELECTRO 0.47UF 


ELECTRO \OUF 


CHIP C 470PF 


PIN CONNECTOR (4P) 


FLAT CABLE CONNECTOR (26P) 


PIN CONNECTOR (2P) 
RF COAXIAL CABLE SOCKET 
SOCKET FOR IC 

PIN CONNECTOR (10P) 


77 


1LO-O/U0O 
PARTS LSIT 


TX-RX UNIT (X57-4620-00) 


Desti- 
nation 


Parts No. Description 


R100 RK73FB2A100J 
R101 RK73GB1J5472J 
R103 RK73GB1J102J 
R104 RK73GB1J472J 
R105 RK73GB1J102J 


£11-0455-05 PHONE JACK (3.5D) 
£11-0431-05 PHONE JACK 
£63-0401-05 PHONO JACK 
E06-1352-05 DIN SOCKET 
E11-0455-05 PHONE JACK (3.50) 


£58-0428-05 SUB PLUG (D) SP 
£37-0536-05 LEAD WIRE WITH MINIPIN PLUG 


R106 RK73GB1J154J 
R109 RK73GB1J102J 
R110 RK73GB1J223J 
R111 RK73GB1J222J 
R113 RK73GB1J104J 


F01-1005-04 HEAT SINK 
F11-1127-04 SHIELDING CASE 


G02-0574-04 FLAT SPRING 
G02-0719-04 FLAT SPRING 


R114 RK73GB1J472J 
R117 RK73GB1J823J 
R118 RK73GB15222J 
R119,120 RK73GB1J223J 
R121,122 RK73GB1J123J 


L72-0374-05 CERAMIC FILTER (455KHZ) 
L72-0366-05 CERAMIC FILTER (455KHZ) 
(40-2285-48 SMALL FIXED INDUCTOR (220NH) 
140-4785-48 SMALL FIXED INDUCTOR 
L40-1011-15 SMALL FIXED INDUCTOR 


R123 RK73GB1J223J 
R124 RK73GB1J103J 
R126 RK73GB1J183J 
R127,128 RK73GB1J103J 
R129 RK73GB1J472J 


L34-4397-05 COIL 
L40-1011-15 SMALL FIXED INDUCTOR 
L40-4711-15 SMALL FIXED INDUCTOR 
L40-1011-15 SMALL FIXED INDUCTOR 
L40-1092-12 SMALL FIXED INDUCTOR 


R130 RK73GB1J223J 
R131 RK73GB1J101J 
R132 RK73GB1J472J 
R133 RK73GB1J103J 
R134,135 RK73GB1J152J 


L40-1011-15 SMALL FIXED INDUCTOR 
(40-1001-15 SMALL FIXED INDUCTOR 
L39-1245-05 COIL 

L40-2711-33 SMALL FIXED INDUCTOR 
L40-2201-12 SMALL FIXED INDUCTOR 


R136 RK73GB1J331J 
R137 RK73FB2A102J 
R138 RK73GB1J152J 
R139 RK73GB1J223J 


L40-1092-12 SMALL FIXED INDUCTOR 
L40-1001-15 SMALL FIXED INDUCTOR 


R140 RK73GB1J470J 


RK73FB2A103J CHIP R 10K 
RK73GB1J103J CHIP R 10K 
RK73GB1J101J CHIP R 100 
RK73FB2A103J CHIPR 10K 
RK73GB1J682J CHIP R 6.8K 


R141 RK73GB1J392J 
R142,143 RK73GB1J222J 
R144 RK73GB1J101J 
R145 RK73GB1J472J 
R146,147 RK73GB1J101J 


RK73GB1J222J CHIP R 2.2K 
RK73GB1J330J CHIP R 33 

RK73GB1J183J CHIP R 18K 
RK73FB2A103J CHIP R 10K 
RK73GB1J101J CHIP R 100 


R148 RK73GB1J471J 
R149 RK73GB1J101J 
R150 RK73GB1J471J 
R151 : RK73GB1J472J 
R152 RK73GB1J152J 


RK73GB1J680J CHIP R 68 
RK73FB2A222J CHIP R 
RK73GB1J101J CHIP R 
RK73FB2A103J ‘CHIP R 
RK73GB1J682J CHIP R 


R153,154 RK73GB1J331J 
R155 : RK73GB1J222J 
R156 : RK73GB1J332J 
R157 RK73GB1J222J 
R158,159 RK73GB1J472J 


RK73FB2A 104J CHIP R 
RK73GB1J392J CHIP R 
RK73GB1J221J CHIP R 
RK73GB1J152J CHIP R 
RK73GB1J103J CHIP R 


R160 RK73GB1J103J 
R161 RK73GB1J222J 
R162,163 RK73GB1J331J 
R164 RK73GB1J222J 
R165 RK73GB1J331J 


RK73GB1J334J CHIP R 
RK73GB1J470J CHIP R 
RK73GB1J151J CHIP R 
RK73GB1J152J CHIP R 
RK73GB1J5333J CHIP R 


R166 RK73GB1J392J 
R167 RK73GB1J472J 
R168 RK73GB1J100J 
R169 RK73GB13471J 
R170 - RK73GB1J3101J 


RK73GB1J223J CHIP R 
RK73GB1J102J CHIP R 
RK73GB1J470J CHIP R 
RK73GB1J5221J CHIP R 


R171,172 RK73FB2A100J 
R173 RK73GB1J101J5 
R174 RK73GB1J123J 
R175 RK73FB2A123J 


R176 
R177 
R178 
R179 
R180 


RK73FB2A183J 
RK73GB1J183J 
RK73FB2A153J 
RK73GB1J103J 
RK73GB1J821J 


R181 
R182 
R183 
R184 
R185 


R186 
R187 
R188 
R189, 190 
R191,192 


R193,194 
R196 
R197 
R198,199 
R200 


RK73GB1J5222J 
RK73GB1J103J 
RK73FB2A153J 
RK73GB1J272J 
RK73GB1J153J 


RK73FB2A222J 
RK73GB1J223J 
RK73GB1J101J 
RK73GB1J153J 
RK73GB1J222J 


RK736B1J223J 
RK73FB2A472J 
RK73GB1J103J 
RK73GB1J104J 
RK73FB2A1014J 


R201 
R202,203 
R204 
R205 
R206 


R207 
R208 
R203 
R215 
R220 


R300 
R301 
R303-319 
R320 

R323 


RK73GB1J221J 
RK73GB1J104J 
RK73GB1J222J 
RK73GB1J272J 
RK73GB1J5224J 


RK73GB1J222J 
RK73GB1J5123J 
RK73GB1J563J 
RK73GB1J681J 
RK73GB1J103J 


RK73FB2A100J 
RK73GB1J101J 
RK73GB1J3101J 
RK73GB1J102J 
RK73GB1J101J 


R325 
R330 
R331 
R332 
R334 


R335 
R336 
R337 338 
R339,340 


R343 


RK73FB2A473J 
RK73GB1J470J 
RK73GB1J102J 
RK73GB1J222J) 
RK73GB1J331J 


RK73GB1J101J 
RK73GB1J102J 
RK73GB15124J 
RK73GB14334J 
RK73GB1J3471J 


R344 
R345-347 = 
R348,349 
350,351 
R352-354 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


RK73FB2A2R2J 
RK73GB1J101J 
RK73GB1J473J 
RK73FB2A473J 
RK73GB1J473J 


R355 
R356 
R357 
R358 
R359 


R364,365 
R366 
R367, 368 


R369 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


RK73GB1J103J 
RK73GB1J473J 
RK73GB1J103J 
RK73GB15473J 
RK73GB1J101J 


RK73GB1J222J 
R92-1252-05 

RK73FB2A473J 
RK73GB1J473J 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


PARTS LIST 
| ee ee 


18K 1/10W 

18K : 1/16W 

15K J 1/10W 

10K J 1/16W 
J 


22K J  1/16W 

WOK OJ ABW 

1K 86S (1/10W 

27K J 1/16W 
J 


J 
22K JS W/1EW 
100 J 1/16W 
ISK J 1/16W 
J 


22K J 1/16W 

47K J  1/10W 

10K J 1/16W 

100K J  1/16W 
J 


100K 1/16W 
22K J  1/16W 
27K J  1/16W 


2.2K J  1/16W 


12K J 1/16W 
56K J 1/16W 
680 J 1/16W 


100 J 1/16W 
100 J 1/16W 
10K J  1/16W 


479K J 1/10W 
47 J 1/16W 
10K J 1/16W 


2.2K J 1/16W 


10K J  1/16W 
120K J 1/16W 
330K J 1/16W 


Ze J 1/10W 

100 J 1/16W 

47K J 1/16W 

47K J 1/10W 
J 


10K J 1/16W 

47K J 1/16W 

10K J 1/16W 

47K J 1/\6W 
J 


0 OHM 
47K = A/10W 


\C7 
cg 

C15 
1C16 
C17 


1C18 
C19-21 
1C22 
C23 
1024 


1025 
1C26 
1C27 
1C28 
1023 


1C30 
131 
1C33 
1034 
1C35 


\C36 
1C37,38 
139 
1C40 
1041,42 


we 


Parts No. 


RK73GB1J473J 
RK73GB1J473J 
RK73FB2A473J 
RK73GB1J5473J 
RK73FB2A103J 


RK73GB15101J 
RK73FB2A103J 
RK73GB1J472J 
RK73GB1J103J 
RK73GB1J102J 


RK73GB15470J 
RK73GB1J472J 
R12-6732-05 
R12-6742-05 


RLS73 
1SV166 
DAP202K 
RLS73 
DSP56002FC40 


27C256PCJJTC-K 


27C256PCJJVC-K 
MCM56824AFN2! 


MCM56824AFN2 
7032LC44JLOA 
MB86001PF 
AK4318-VS 
NJM2100M 


MC74HC4053F 
NJM4560M 
AD822AR 
MC?74HC4052F 
NJM2100M 


AK5340-VS 
M62363FP 
AK4318-VS 
NJM2100M 
M51131L 


NJM2100M 
M51131L 
(A4422 
PCMB69AU 
AD822AR 


NJM4560M 
UPC7805H 

NJM78L05UA 
NJM78LO8UA 
NJM3404AM 


NJM5532M 
TC7SO4F 
DTC124EK 
2SC2714(Y) 
DTC124EK 


2SC3324(G) 
2SK210(GR) 
2SC2714(Y) 
2SC2712(Y) 
28C2412K(S) 


MBCG24173-6173 


27C256PCJJUC-K IC 


TS-8705 


TX-RX UNIT (X57-4620-00) 


Desti- 
nation 


Description 


CHIP R J 
CHIP R 47K J 1/16W 
CHIP R 47K J 1/10W 
CHIP R 47K J 1/16W 
CHIP R 


CHIP R 


CHIP R WOK J 1/10W 
CHIP R 47K J  1/16W 
CHIP R WK J = I/16W 


CHIP R 


CHIP R 47 
CHIP R 47K J 1/16W 
TRIMMING POT. 470 
TRIMMING POT. 22K 


DIODE 
DIODE 
DIODE 
DIODE 
IC 


IC (GATE ARRAY) 
IC 


IC 


0 jIC 


5 


C (OP AMPLIFIER) 


C (ANALOG SW) 
C (OP AMP X2) 
C 
\C (HPF) 

C (OP AMPLIFIER) 


C (AD CONVERTER (18 Bit)) 
IC (bit D/A CONVERTER) 

C 
IC (OP AMPLIFIER) 

C (ELECTRO VOLUME) 


C (OP AMPLIFIER) 

C (ELECTRO VOLUME) 

C (AF POWER AMP/ 5.8W) 
IC (18bit D/A CONVERTOR) 
IC 


IC (OP AMP X2) 
IC (VOLTAGE REGULATOR/ +5V) 
IC (VOLTAGE REGULATOR/ +5V) 
IC (VOLTAGE REGULATOR/ +8V) 
IC (OP AMP X2) 


IC (OP AMP) 
\C (2CH NAND GATE) 
DIGITAL TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 


TRANSISTOR 
FET 

TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TK) 


bO-O/U0 
PARTS LSIT 


TX-RX UNIT (X57-4620-00) 
VCO2 (X58-3390-03) 


Address Description 


DTC124EK DIGITAL TRANSISTOR 
2SC2712(Y) TRANSISTOR 

DTA143EK DIGITAL TRANSISTOR 
DTC124XK DIGITAL TRANSISTOR 
DTC143EK DIGITAL TRANSISTOR 


VCO2 (X58-3390-03) 
B42-2437-04 S/NO LABEL 


CK73FB1H102K CHIP C 1000PF 
CC73FSL1H101J CHIP C 100PF 
CC73FCH1HO70D CHIP C 7.OPF 
CC73FCH1HO70D CHIP C 7.0PF 
CC73FCH1H220J CHIP C 22PF 


CC73FCH1H180J CHIP C 18PF 
CC73FCH1H120J CHIP C 12PF 
CK73FB1H102K CHIP C 1000PF 
CC73FCH1HO10C CHIP C 1.0PF 
CK73FB1H102K CHIP C 1000PF 


C05-0331-15 TRIMMER CAPACITOR 


£23-0464-05 TERMINAL 


F11-1085-04 SHIELDING CASE 
F11-1086-14 SHIELDING COVER 


G13-0904-04 CUSHION (COVER) 


(33-0690-05 CHOKE COIL (3.3UH) 
134-2353-05 COIL 


N30-2604-41 PAN HEAD MACHIN SCREW 


RK73FB2A682J CHIP R 6.8K 1/10W 
RK73FB2A271J CHIP R 270 1/10W 
RK73FB2A330J CHIP R 33 1/0W 
RK73FB2A472J CHIP R 4.7K 1/10W 
RK73FB2A471J CHIP R 470 1/10W 


RK73FB2A560J CHIP R 56 1/10W 


1SV164 DIODE 
2SK508NV(K52) FET 
28C2714(Y) TRANSISTOR 


80 


LOo-O/US 


EXPLODED VIEW 


H M3 x 6 (F) : N32-3006-46 

| M3x6 (OC) : N33-3006-41 

J  M2.6 x 6 (Br-Tap) : N87-2606-46 60 

K M3x6(Br-Tap) . : N87-3006-46 ‘a 
M M2.6x8(F-Tap) : N88-2608-46 34 

P M3x10(TP-T)  :N91-3010-46 


AT UNIT 
(X53-3340-02) 


Parts with the exploded numbers larger than 700 are not supplied. : 81 


bO7-O/UO 
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EXPLODED VIEW 


oo 

SOE 

© © 
= Zs 
if £8 
” SS 
qo 72 Fa 
=e 3 
5 ce 
ou ot 
<2) a x 00 
= g ae 
ce) = = 

x< 
oz 


X53 (B/4) 


O 
CICIC I Co81x4 


my 


O 


LOFSHFT — FILTER —MNsSHIET 


Fs is [+] fa 


88 89 90 91 


menu 


gig 
f=) Gs) 


Parts with the exploded numbers larger than 700 are not supplied. 


1LOo-G/US 
EXPLODED VIEW 


A5 (GEAR ASSY) 


K M3x6(Br-Tap) :N87-3006-46 
S M3 x6 (F-Tap) : N88-3006-46 


'VR101 102~ 
pad 


AT UNIT 
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bO-O/USO 
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PACKING 


21 DIN plug (7P) 24 DCcord 12 
(E07-0751-05) : (E30-3157-15) 
22 DIN plug (13P) with Fuse (25A/32V) 
(E07-1351-05) (F05-2531-05) 
26 Fuse (25A/32V) 56 Bag 13 
(FO05-2531-05) (H25-0708-04) 
27 Fuse (4A/250V) 14 
(FO6-4029-05) 
54 Bag 15 
(H25-0029-04) } 
Ee 16 
, Za NO WW 
55 Bag 
(H25-0079-04) At) 
MIC Microphone 
(T91-0352-15) 


50 Polystyrene foamed fixture (F) 
(H10-2791-01) 


52 Carton board 
(H13-0963-04) 


53 


11. UPC code label 
(B44-2163-04) 


8 Sticker 
(B42-5526-04) : K 


Warranty card 
(B46-0310-03) : E,E2,E3,E9 
(B46-0410-40) : K 
(B46-0422-00) : P 
Instruction manual 
(B62-0542-00) 

Instruction manual 
(B62-0543-00) : M,M2,E2,E3 
Instruction manual 
(B62-0544-00) : M,M2,E2,E3. 
Instruction manual 
(B62-0545-00) : P,M,M2,E3,E9 
Instruction manual 
(B62-0546-00) :E 
Instruction manual 
(B62-0547-00):E 


51 Polystyrene foamed fixture (R) 
(H10-2792-01) 


Protection cover 
(H20-1437-03) 


57 \Item carton case 


(H52-0730-02) 


58 Outer packing case 
(H62-0641-03) 


LS-6/U5S 


ADJUSTMENT 


Required Test Equipment 
1. DC Voltmeter (DC V.M) 
1) Input resistance : More than 1MQ 
2) Voltage range : 1.5 to 1000V AC/DC 
Note : A high-recision multimeter may be 
used. However, accurate readings can not 
be obtained for high-impedance circuits. 


2. DC Ammeter 
1) Current range : 100mA, 1.5A, 15A, high-pre- 
cision ammeter may be used. 


3. RF VTVM (RF V.M) 
1) Input impedance : 1MQ and less than 3pF, 
min. 
2) Voltage range : 10mV to 300V 
3) Frequency range : 10kHz to 500MHz 


4. AF Voltmeter (AF V.M) 
1) Frequency range : 50Hz to 10kHz 
2) Input resistance : 1MQ or greater 
3) Voltage range : 10mV to 30V 


5. AF Generator (AG) 
1) Frequency range : 200HZz to 5kHz 
2) Output : 1mV or less to 1V, low distortion 


6. AF Dummy Load (DM. SP) 
1) Impedance : 8Q 
2) Dissipation : 3W or greater 


7. Oscilloscope 
Requires high sensitivity, and external syn- 
- chronization capability (150MHz or greater). 


8. Sweep Generator (Sweep G.) 
1) Center frequency : 50kHz to 9OMHz 
2) Frequency deviation : Maximum +35kHz 
3) Output voltage : 100mV or greater 


9. Standard Signal Generator (SSG) 
1) Frequency range : 50kHz to 50MHz 
2) Output : -133dBm/0.05pnV to 7dBm/500mV 
3) Output impedance : 50Q 
4) AM and FM modulation can be possible 
Note : Generator must be frequency stable. 


10. Frequency Counter (f. counter) 
1) Minimum input voltage : 50mV 
2) Frequency range : 150MHz or greater 


11. Noise Generator (Noise G.) 
Must generate ignition noise containing harmon- 
ics beyond 30MHz. 
12. RF Dummy Load 
1) Impedance : 150 and 50Q 
2) Dissipation : 150W or greater 


13. Linear Detector 
1) Frequency range : 30MHz 


14. Power Meter 
1) Impedance : 50Q 
2) Dissipation : 300VW continuous or greater 
3) Frequency limits : GOMHz or greater 
15. Spectrum Analyzer 
1) Frequency range : 100kHz to 110MHz or greater 
2) Bandwidth : 1kHz to 3MHz 


16. Detector 
1) For adjustment of BPF 


IN OUT 
oO a 
ToRFunit ©& TOPS 1N60 S To oscilloscope 
OUT IN 


2) For adjustment of PLL/VCO BPF 


INO————_ OUT 
fo) ek 
To PLL unit BES NGO S_ To oscilloscope 
OUT IN 


17. Directional Coupler 


18. Monitor Receiver 
R-1000 class 


19. Microphone 
MC-43S or MC-60S8 


20. Tracking Generator 
21. Distortion Meter 


22. Double Signal Pad (5022) 
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bO-O/U0 


ADJUSTMENT 


Preparation 


Unless otherwise specified, knobs and switches 
should be set as follows. 


ANT eee on OA MIGtSitite eee Center 


Front Panel 


L roves == : 
aT 


(eee 
pen ents 
emmesTni 


TAnt= VOX PULL Sty AIP Age AUTO PROC Mom! weMU SPLIT TO 
javenoosensrrecrteepes, BD vee ae Mf omt 
ae ATT a ot 
sat owe ur | = =e —— 8s ae BAAR -eee 
—art— le 
ae Semesaag | (fae | Goi ee cote GOON . auro AS@ Use Cy @ #9" Pu au w.SCe POG SCAN 


coorscs 


90 


C cn 2 urveo ENTER ZE 
6 cH 3 SCAN c 


ic 98 cre. 

WIOTH SHIFT 
BRRE i 
1 

F.LOCe Fret eH, 


= 


™x 
| | 
Shan | 


= 


RDS «OIG TAL S1@mAL PROCcEssz00 
ed. 
DEAT 
AMCEL 

LO/SWIOTH FILTER — HIissHiFt 


1S-G/UDS 
ADJUSTMENT 


Service Jig 


A. Lead wire with minipin plug B . Flat cable (8P) C. Flat cable (12P) 
(E37-0064-05) (E37-0581-05) (E37-0580-05) 
About 27cm About 25cm About 25cm 


How to Use 


FILTER 
section 


Si 


SY 


S2 
CONNECTION 
section 
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ADJUSTMENT 


Service Adjustment Mode 


—- 


Outline 

The TS-870S is adjusted by the normal method and 
by another method using the service adjustment 
mode. 

In the adjustment mode, there are 28 menu num- 
bers AO to BB. All adjustment data items are saved 
in the EEPROM. 

When the service adjustment mode is entered, data 
is read from the EEPROM and placed in the CPU 
RAM so that settings can be modified. 

The EEPROM is updated only when data is written 
in Menu No. BA. 

Note : Transmission is possible in reception-related 
adjustment modes. 


Operation procedure 


. Adjustment mode start 


Hold down the [N.R.] key and [LSB/USB] key, and 
turn the [POWER] switch ON to enter the adjust- 
ment mode. The menu number will appear in 
M. CH on the display. 


. Adjustment mode menu number selection 


When the [M. CH/VFO. CH] control is turned, the 
menu number changes. 


. Adjustment mode data writing 


Press the [UP]/[DOWN] key or the microphone [UP]/ 
[DOWN] key in MENU No. BA. 


. Adjustment mode cancel 


When the [CLR] key is pressed, the normal 
memory-channel display returns. 

Note : If the power is switched OFF in the adjust- 
ment mode, it is canceled. 


Service Adjustment Mode Menu 


Checxsum display Checks 
(Program version confirmation) 


25W adjustment 
(With power meter curve) 
10W adjustment 
(With power meter curve) 


ALC meter 


15-3/U5S 
ADJUSTMENT 


Display Check 


fe 


2; 


All reset 


All LCD 
segments 
lignt 


Condition 


1) DC IN : DC 13.8V 


Pushing [A=B] key down, 


[POWER] : ON. 


1) Menu No. : BB 


Unit 


Measurement 


Test- 
equipment 


Terminal 


Adjustment 


Parts Method | 


Display| After displaying 
HELLO, the display 
is reset as follows 
DISP f. : 14.000.00 
MODE : USB 
METER : ALC 

ANT : 1 


AGC 


Check 


Specifications/Remarks 


Display should be normal 
Should be at the reset 
frequency. 


eee 
All LCD segments light. 


PLL Section 
Adjustment 
Condition - Specifications/Remarks 
Pteeest Terminal Method : : 

1. 2OMHz 1) [POWER] : ON f. counter | PLL CN510 | PLL TC800 | Frequency adjust. 20.000MHz + 20Hz 

frequency MODE : FM (TP) 

ad). Receive 
2. 2OMHz 1) Display f. : 14.000MHz RF V.M CN503 L528 | MAX. 

peak adj. MODE : USB 

Receive 

3. GOMHz BPF |1) MODE : FM IC506 L529 Repeat for MAX. 

ad}. Receive 2 pin L530 

mal Ae Ae SS 

4. 55MHz BPF | 1) Display f. : 14.000MHz 1C508 L518 | Repeat for MAX. 

adj. and MODE : FM 11 pin L519 

frequency Receive L520 

check 

2) Display f. : 14.000MHz f. counter Frequency check 55.299~55.301 MHz 

5. Lock voltage | 1) Display f. : 30kHz DC V.M TP501 [Paull TC506 | 1.8V 1.8 + 0.03V 

adj. & check 

VCO1 2) Display f. : 7.489MHz Voltage check 4.5~7.0V 
6. Lock voltage | 1) Display f. : 7.500MHz Biel TC507 | 1.8V 1.8+ 0.03V 


adj. & check 
VCO2 


2) Display f. : 14.489MHz 


Voltage check 


ot 


4.5~7.0V 


7. Lock voltage | 1) Display f : 14.490MHz 1.8V 1.8+ 0.03V 
adj. & check : 
VCO3 2) Display f. : 21.489MHz Voltage check 4.5~7.0V 
8. Lock voltage | 1) Display f. : 21.490MHz PLE Tc509 | 1.8V 1.8 + 0.03V 
adj. & check 
VCO4 2) Display f. : 30.000MHz Voltage check 4.5~7.0V 
= Sn a = anal 
9. Lock voltage | 1) Display f. : 30.000MHz TP5OZ Sa NCO2 aC) 5.0V 5.0 + 0.03V 
adj. X58- 
LO2A (VCO2) 3390 e 
X58-3390-03 
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bO-O/U09 
ADJUSTMENT 


Measurement Adjustment 


Condition = Specificati R 


10. Output level | 1) Display f. : 14.000MHz CN504 Output level check |-5~+2dBm 
check MODE : USB 
LO1 (CN504) Receive 
LO2A (CN505) Meaturement condition 
: 50Q terminated 


20MHz (CN503) -10~+0dBm (20.0000MHz) 
-10~+0dBm (10.0kHz) 


11. 2OMHz 1) MODE : USB f. counter TC800 | Check 20.000MHz + 20Hz 
frequency Receive 


(Final check) 


LO4 (CN501) Oscilloscope 


Receiver Section 


Condition 3 Specifications/R k 
. DSP PLL lock} 1) Display f. : 14.000MHz L4 3.50V +0.1V 
voltage adj. MODE : USB 


. AGC voltage | 1) Display f. : 14.000MHz VR2 3.00V +0.1V 
adj. MODE : CW 
[RF] GAIN : MAX : 
[AGC] : OFF 


. MCF adj. 1) Display f. : 14.000MHz Spectrum Adjust so that gain Aes 
MODE : USB analyzer is max. and band 13-043) Sie 73.057 


[AGC] : OFF shown at right 
Spectrum analyzer setting Tracking becomes flat. 
Center f. : 73.050MHz generator 
Frequency span : 50kHz 
ATT :-10dBm 
VBW, RBW : 1kHz CAR! 


V.REF : 2dB/DIV 
1) Display f. : 7,.000OMHz Spectrum Waveform is as 
MODE : USB analyser shown in the figure 6.900 7-100 7.300 


[AGC] : OFF at the right. 
[AIP] : OFF Tracking 
Spectrum analyzer setting generator 
Center f. : 7.100MHz (MHz) 


Frequency span : 2MHz 


2) Display f. : 14.000MHz 13.500 14.000 44 400 


Spectrum analyzer setting 
Center f. : 14.000MHz 
Frequency span : 5MHz 
(MHz) 


3) Display f. : 21.000MHz 
Spectrum analyzer setting 
Center f. : 21.200MHz 
Frequency span : 10MHz 


20.600 21-200 21.500 


(MHz) 


(28MHz 
BPF adj.) 


5. RX IF AMP 
adj. 


Condition 


1) Display f. : 29.800MHz 
MODE : USB 
[AGC] : FAST 
SSG frequency : 22.101MHz 
SSG output : -113dBm 


1) Display f. : 14.100MHz 
MODE : USB 
[AGC] : OFF 
[AIP] : OFF 
AF output : 0.63V/8Q 
SSG frequency : 14.101MHz 
SSG output : -119dBm 


ADJUSTMENT 


SSG 


AF V.M 
Oscilloscope 
DM. SP 


SSG 


AF V.M 
Oscilloscope 
DM. SP 


Measurement 


EXT. SP | Connec- 


e Item 6 to 10 below are adjusted in the adjustment mode. To terminate the adjustment 


6. Checksum 1) Menu No. : AO 
check 


7. ALC voltage 


adj. 


8. S-meter 
adj. 


SSG output : -110dBm 
$1 2) Menu No. : A2 


Sg 


Full-scale 
9. 8.83MHz 


IF filter adj. 


10. 455kHz 
IF filter adj. 


1) Menu No. : A1 


1) Menu No. : A2 
SSG frequency : 14.101MHz 


SSG output : -107dBm 


3) Menu No. : A3 
SSG output : -81dBm 


4) Menu No. : A4 
SSG output : -23dBm 


1) Menu No. : A5 
SSG1 f. : 1.79980MHz 
SSG1 output : -60dBm 
SSG2 f. : 1.80260MHz 
SSG2 output : -60dBm 


1) Menu No. : A6 


SSG 


AF V.M 
Oscilloscope 
DM. SP 


SSG1 
SSG2 
Double 
signal pad 


Oscilloscope 
(10:1 probe) 


e Writing data : After items 6 to 10 have been adjusted: 


1) Menu No. : BA 
2) [UP] key : Push once time 


Rear 
panel 


Rear 
panel 


Connec- 


tion 


TP2 


ANT 
EXaase 
Front 
panel 
ANT Front 
panel 
TP401 
TP402 


Adjustment 


L50 
ey 


menu in 


Display 


{RIT/XIT] 
knob 


[UP] 
key 


[RIT/XIT] 
knob 


Method 


Adjust so that the 
gain is MAX 


Repeat 2~3 times 
for MAX AF output 
reading. 


the middle, save your 


Check 


Display : 05 


[UP] key : Push 
once time 


The waveforms 
must cross. 


[90> toy 40 ce 


Specifications/Remarks 


settings with Menu No. BA 


Display : E7b9 


Reference display : 12+06 


Reterence display : 45+10 


Reference display : 80+20 


Display "rEAdy" — "good" (If "nG" is displayed, enter data again.) 
3) [CLR] key : Push once time (Adjustment mode terminated) 
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bO-O/US 
ADJUSTMENT 


Measurement 


Adjustment 


Item Condition malate UaithUTorinatls Ucie Pate Method Specifications/Remarks 

11. ATT check | 1) Display f. : 14.100MHz SSG Rear AF output should be | AF output + 3dB 
SSG frequency : 14.101MHz panel . panel | (UP/ lowered 6cB at time. 
SSG output : -107dBm AF V.M EXiiese DOWN) 
[AGC] : OFF Oscilloscope 
[AIP] : OFF DM. SP 
AF output : 1V/8Q 
aATT:008 | 
b_ ATT [UPL key 608 
c-ATTIUPI Key” 1248 


d. ATT [UP] key : 18dB 


e. ATT [DOWN] key : 12dB 


f. ATT [DOWN] key : 6dB 
g. ATT [DOWN] key : 0dB 


0.125V ATT display : 18 
0.25V ATT display : 12 
0.5V ATT display : 6 


1.0V ATT display : None 


Note : If the frequency is 


12. S/N check | 1) Display f. : Indicated below SSG Rear ANT 


AF VR : 0.63V/8Q panel 7.5MHz or less, AIP turns ON 
SSG f. : Indicated below AF V.M EXTaSP automatically. Turn AIP OFF 
However, USB : +1kHz Oscilloscope with the AIP switch before 
LSB : -1kHz Distortion 


starting measurement. 


meter 
DM. SP 
Frequency MODE SSG output SSG MOD DEV 
100kHz AM -87dBm 1kHz 60% S/N measurement 10dB or more. 
| 1.500MHz AM -77dBm 1kHz 60% 
1.8MHz LSB -119dBm OFF OFF MAX sensitivity 0.7V/8Q or more. 
3.5MHz LSB -119dBm OFF OFF measurement 
5.5MHz LSB -119dBm OFF OFF 
7.1MHz LSB -119dBm OFF OFF 
10.1MHz USB -119dBm OFF OFF 
12. 5MHz USB -119dBm OFF OFF 
14.1MHz USB -119dBm OFF OFF <¢ [AIP] : ON Sensitivity down 5~15aB. 
18.1MHz USB -119dBm OFF OFF 
21.1MHz USB -119dBm OFF OFF 
24.8MHz USB -123dBm OFF OFF 
29.8MHz USB -123dBm OFF OFF 
29.8MHz FM -119dBm 1kHz 3kHz <— SINAD sentitivity 12dB SINAD or more. 
measurement 
13. SSB 1) Display f. : 14.100MHz SSG Rear | ANT Front |{SQL] | Set to the point Knob position 10 : 00~14 : 00 
squelch MODE : USB panel panel | VR noise disappeared. 
check [AGC] : OFF AF V.M et, SP 
SSG frequency : 14.101MHz _ | Oscilloscope 
SSG output : OFF DM. SP 
2) SSG output : -101dBm Check Squelch should open. 
oo 
3) [SQL] VR : Fully clockwise Squelch should close. 
4) SSG output : -83dBm 
14. FM squelch] 1) Display f. : 29.8MHz Front |[SOL] | Set o the point Knob position 8 : 00~12 : 00 
check MODE : FM panel |VR noise disappeared. 
SSG output : OFF 
2) SSG output : -119dBm Check Squelch should open. 
SSG MOD: 1kHz 
SSG DEV : 3kHz 
3) [SQL] VR : Fully clockwise Squelch should close. 
4) SSG output : -100dBm 
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15-3/U5S 
ADJUSTMENT 


Measurement Adjustment 
Item Condition Z ; Specifications/Remarks 


1) Display f. : 14.100MHz - 
MODE : USB 


SSG Rear | ANT RF L81 Voltage minimum 


panel 
SSG frequency : 14.101MHz | AF V.M 
SSG output : -90dBm Oscilloscope 
DM. SP 
DC V.M RF 


2) [NB] key : ON 
[NB] VR : Center 


Noise G. Adjust output of 
noise generator to 

small input (S1) and 
large input (S9) and 


check each. 


Noise should disappear. 


16. S-meter SSG 


1) Display f. : 14.175MHz 


Display| S-meter level : S1 -111~-101dBm 


check MODE : USB 
{AGC] : FAST AF V.M 
([RF] GAIN : MAX Oscilloscope 


SSG frequency : 14.176MHz 
SSG output : -107dBm 


DM. SP 


2) SSG output : -83dBm S-meter level : S9 


-89~-77dBm 


Same as when [NB] key off. 


3) [NB] key : ON 


S-meter level check 


17. Auto notch 
check 


1) Display f. : 14.175MHz Display| S-meter level check | S-meter off. 


MODE : USB panel panel 
SSG frequency : 14.1765MHz 
SSG output : -73dBm 
[AUTO NOTCH] key : Push (ON) 
18. Voice 1) [AF] VR : Arbitrary Check The displayed frequency can 

check [MENU] key : Push (ON) be heard vocally. 

(equipped [M.CH/VFO.CH] knob 

on VS-2) : Menu No. 48 


[UP] key : Step 73 
[MENU] key : Push (OFF) 
[FINE] key : Push (ON) 


Transmitter Section 


Measurement Adjustment 
Item Condition Test- F se le 
equipment Unit | Terminal Parts Method 
1. TX MCF adj. | 1) Display f. : 14.200MHz Tracking | RF CN10 L100 |MAX. 
MODE : USB generator 
Transmit 
Spectrum analyzer setting Spectrum 
TG output : -10dBm analyzer 
Center f. : 8.83MHz 
Span : 10kHz 
V.REF : 2dB/DIV 


Specifications/Remarks 


2. TX IF AMP } 1) Display f. : 14.200MHz 50Qdummy | RF RF L99,98 | Repeat 2 or 3 times | Reference value 
adj. MODE : CW Oscilloscope L95,94 | for MAX. 2.5Vp-p or more 

[CAR] VR : Center 

Disconnect CN4 from the RF 
unit and connect a 50Q 
dummy load. 

Transmit 


2) After adjustment, set [CAR] 
VR to MAX for confirmation. 
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LO-0/U09 
ADJUSTMENT 


Measurement | ___ Adjustment 


Item Condition Test- Specifications/Remarks 
dite equipment Parts Method 


3. Final base 1) Display f. : 14.200MHz Ammeter Current drain First adjust VR501 and VR502 
current MODE : USB (Minimum current) | for minimum. 

[MIC] VR ; MIN +250mA Adjust VR501 for an increase 

[CAR] VR : MIN of 250mA when switched to 

Final unit VR501,502 : MIN TX. Then adjust VR502 for 


Connect ammeter 250mA over this reading. 
+ : External power supply 


— : Power connector Current drain 
Adjust to minimum current (Minimum current) 
with VR501 and VR502 in the + driver current 


final unit. (250mA) + 250mA. 
Transmit 


e Item 4 to 13 below are adjusted in the adjustment mode. To terminate the adjustment menu in the middle, save your settings with Menu No. BA. 


1) Menu No. : A7 Power meter} Rear [RIT/XIT} | 1OOW 
Transmit panel knob 


5. NULL adj 1) Menu No. : A7 Power meter} Rear Filter |TC1 : Reference value 


Transmit panel 0.5V or less 
Filter 


6. ALC 1) TX [M.CH] key : Push Power meter| Front 
frequency Display f. : 29.700MHz panel 
response adj.| MODE: CW 

Transmit 


2) TX [M.CH] key : Push 100W power check | 100W + 5W 
Menu No. : A7 When unable to be set within 
Transmit the range, ALC and frequency 
response to be adjusted. 


7. TX power 1) 50W Power meter! Rear Front | {RIT/XiT] +3.0W 
ad| Menu No. : A8 panel panel |knob 

Transmit 

The power After adjustment, [UP] key : Push 

meter on the 

display is 2) 25W 

also calibrat- Menu No. : A9 

-ed at the Transmit 

same time. After adjustment, [UP] key : Push 


3) 10W 
Menu No. : AA 
Transmit 
After adjustment, [UP] key : Push 


8. TX gain adj. | 1) 1.9MHz band Power meter Press the [UP] key 


Menu No. : AB after the beep 
Transmit sounds for two or 
2) 3.5MHz band three seconds. 
Menu No. : AC 
Transmit 
3) 7.0MHz band 
Menu No. : AD 
Transmit 
4) 10.1MHz band 
Menu No. : AE 
Transmit 
5) 14.1MHz band 
Menu No. : AF 
Transmit 


lLOo-G/USD 
ADJUSTMENT 


Adjustment 


Condition Ry : Specifications/Remarks 
a Unit | Terminal Method P 
ANT 


6) 18.0MHz band Power meter Front |{UP] Press the [UP] key 
Menu No. : BO panel |key after the beep 
Transmit sounds for two or 

7) 21.0MHz band three seconds. 
Menu No. : B1 


Transmit 
8) 24.9MHz band 


Menu No. : B2 
Transmit 

9) 29.7MHz band 
Menu No. : B3 
Transmit 


9. ALC meter |1) 1 dot Power meter} Rear Front [UP] key : Push 
adj. Menu No. : B4 panel | key 
Transmit 


2) Zone MAX 
Menu No. : B5 
Transmit 


3) Full 
Menu No. : B6 
Transmit 


. SWR 1) Nenu No. : B7 Through type] Rear [RIT/XIT] 
protection Transmit power meter | panel knob 
adj. After adjustment, [UP] key : Push 


. SWR meter] 1) Menu No. : B8 {UP] key : Push 
adj. Transmit 


. FM DEV 1) Menu No. : B9 Power meter [RIT/XIT] 
adj. AG output : 1kHz/30mV Linear knob 
Transmit detector 
AG 
1) Menu No. : B9 3.0kHz + 0.5kHz 


AG output : 1kKHz/3mV E,X 
AG output : 1kHz/5mV K,P,M 
¢ Writing data : After items 4 to 13 have been adjusted: 


1) Menu No. : BA 


2) [UP] key : Push once time Display "rEAdy" > "good" (If "nG" is displayed, enter data again.) 
3) [CLR] key : Push once time (Adjustment mode terminated) 


14. Spurious 1) Display f. : 24.900MHz Power meter +1.65MHz —60dB or less 
adj. MODE : CW Spectrum spurious level MIN. 
Transmit analyzer 


15. Monitor 1) Display f. : 21.100MHz Power meter Display} Check 0.2V + 0.05V 
level check MODE : USB AF V.M 
[MONI] key : ON Oscilloscope 

[MONI] VR : Center 

{MIC] VR : Center 

[AF] VR : MIN Front 
AG output : 1kHz/10mV ‘ panel 
Transmit 
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ADJUSTMENT 


Item 


Measurement Adjustment 
Condition L Specifications/Remarks 
equienent | Unit |Terminal| Unit | Parts Method G 


16. Processor | 1) Display f. : 14.200MHz 


Power meter| Rear ANT 


Check COMP meter : 15~25dB 


check MODE : USB panel panel 
{MIC] VR : Center 
[PROC] key : ON AG Front | MIC 
[METER] : COMP AF V.M panel 


AG output : 1kHz/10mV 


2) AG output : 1kKHz/1mMV 


. Sidetone 1) Display f. : 14.200MHz AF V.M SP Check 0.63V + 0.3V 

check MODE : CW Oscilloscope | panel 
{MONI VR : Center DM. SP 
Key down Electronic KEY 
keyer jig 


COMP meter : 1dot light 


_ CW 1) Display f. : 14,200MHz Power meter| Rear | ANT 


Electronic keyer jig | Full break-in operation 


break-in MODE : CW Oscilloscope | panel. : Key down (When the key is turned OFF, 
check {(VOX] key : ON the receive mode returns 
[FULL/SEMI] key : FULL Electronic KEY immediately.) 
keyer jig 


2) [FULL/SEMI] key : SEMI 


Semi break-in operation 
[DELAY] knob : Center 


(When the key is turned OFF, 
the receive mode returns 
after a while.) 


19. DRU check | 1) Connect a microphone to 
(equipped the MIC jack. 
on DRU-3) MODE : USB/LSB 

(MIC] VR : Center 

[REC] key : Push 


Hold down the [CH1],] Can be recorded for about 
and talk into the 15 seconds. 
microphone. 


Release and press | The recorded voice must be 
the [CH1] key again. | played back. 


20. Sub tone 1) Display f. : 29.100MHz Power meter} Rear | ANT Check DEV : +0.5~1.0kHz 
check MODE : FM Linear panel Tone f. : 88.2~88.7Hz 
MIC jack : 600Q terminated | detector 
[A=B], [TX-B] key : Push Oscilloscope 


[M.IN] key : Push two times | f. counter 
[RX-M.CH] : Push 


Transmit Microphone | Front | MIC 
panel 
Die eX 1) Display f. : 29.100MHz 29.100.000MHz + 145Hz 
frequency MODE : CW 


check Transmit 


2D, WOK 


1) Display f. : 14.200MHz Power meter a. Set AG to 1.0kHz | Within 6dB 


frequency MODE : USB/LSB Oscilloscope | panel and turn the [MIC] 
characteristic}! MIC jack : Connect to AG VR to set to 100W. 
check AG output : 1kHz/5mV AG Front | MIC b. Change the AG 
400Hz/5mV AF V.M panel frequency and 
2.6kHz/5mV i measure the 
Transmit difference between 


the power levels at 

1.0kHz and at 

another frequency 
. Take a measure- 
ment for each USB 
and LSB. 


(o) 
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Adjustment 
Pte pags Unit | Terminal | Unit | Parts Method ee meyea ori 
23. Processor | 1) Display f. : 14.200MHz | Change [PROC] VR 
check MODE : USB so that the first 
[PROC] key : ON segment on the 
[METER] key : Push COMP meter lights. 
[PROC] VR : MIN 
MIC jack : Connect to AG 
AG output : 1.0kKHz/1mV 
Transmit 
2) AG output : 1.0kHz /10mV Check COMP meter 
(20dB UP) > within 15~25dB 
Transmit 
24. AT 1) Display f.: Indicated below Through type} Rear | ANT Front | Display} Check ON AIR LED light. 
MODE : CW power meter | panel panel AT TUNE LED light 
[METER] : SWR 150Qdummy When tuning completed, 
([THRU/AUTO} : AUTO LEDs off. 
Transmit 
After checked retuen to Frequency 
receive mode. 1.910MHz 
3.500 
2) [AT TUNE] key : ON 3.700 AT TC1 Note : When Begins AT tuning after enter- 
7.000 29.700MHz and ing the transmission state. 
10.100 SWR 1.0 to 1.3, This should stop within 
14.000 variiable Capacitor roughly 6 seconds. 
18.100 has flutters so that |SWR: 1.2 or less 
21.000 it does not stop, Power : 7OW or more 
24.900 adjust the TC1 at 
29.700 which SWR 1.2 or 
less |S acceptable. 


ADJUSTMENT 


lO-G/US 


Adjustment Points 
H Side view 


CN510 (TP) 
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LbO-O1U0O 
ADJUSTMENT 


@ Upper view 


Peso eRine 
© cN412 
KA TP401 : 


L455 


L456 L457 A 


CN5 


= 
io) 
a 


CN413 


sie 


CN411 FILTER 


I L458 
(2) 


TP402 CN404 


[e|© CN503 


L528 


@ TC800 


cNs01(0) 


CONNECTION 


IU Ls 


eae FILTER 


fl 


VR502 


CN506 


© 


PLL (X44-3210-00) (B/9) FINAL (X45-351X-XX) (A/5) 
TC506 : Lock voltage adj. (VCO1) VR501,502 : Final base current 
TC507 : Lock voltage adj. (VCO2) 
TC508 : Lock voltage adj. (VCO3) FILTER (X45-351X-XX) (B/5) 
TC509 : Lock voltage adj. (VCO4) VR1_ : ALC frequency response adj. 
TC800 : 20MHz frequency adj. TC1_ : NULL adj. 
L518~520 :55MHz BPF adj. 
L528 : 20MHz peak adj. CONNECTION (X45-351X-XX) (C/5) 
L529,530 :60MHz BPF adj. L451,452,458 : RX IF AMP adj. 
L455~457 : TX IF AMP adj. 


VCO2 (X58-3390-03) 
TC1_ : Lock voltage adj. (LO2A) 
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) Mi Lower view 


L44 L38L28 


O'O 
L45|@|@| © }x29 


L30 


CN15 


RF (X44-3210-00) (A/9) 
VR2 : Spurious adj. 


VR3,L89,91,92,94,95,98,99 :TX IF AMP adj. 


L28~31,38~40,44~46,50,52 : BPF adj. 


L65,67,70,72 : MCF adj. 
L75,77 RX IF AMP adj. 
L81,82 : NB adj. 

L100 : TX MCF adj. 


Peso A> 


ADJUSTMENT 


TX-RX UNIT (X57-4620-00) 


VR1 
VR2 
VR3 
L4 


: S-meter adj. 
: AGC voltage adj. 


: DRU-3 recording level adj. (Adjusted to the mechanical center) 
: DSP PLL lock voltage adj. 
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RF UNIT ( 


X44-3210-00) (A/9) : RF 


TERMINAL FUNCTION 


Function 


Coaxial 
Coaxial 


TX drive signal 
1st local oscillation 73.08~103.05MHz 


2nd local oscillation 64.22MHz 


Coaxial 


= 


RX IF output/TX IF input 8.83MHz 
Speaker signal 


OMANOORWNY H-|DONOOK WN 


Bees get gery 
Mop tu SSS lee) ) ga a) 


~ Sy 


ND = 
Oo © @ 


| Filter selection 15kHz 

Filter selection 3kHz 

Filter selection 6kHz 

Forward wave detection voltage 
Reflected wave detection voltage 
ALC meter output 

Thermal protection 


RF serial/parallel convert clock 
RF serial/parallel convert data 
RF serial/paralle! convertor IC1 enable 
RF serial/parallel convertor |C2 enable 


RF blank signal 


TX/RX control signal ADC ise 


~~ o1 — wrNh — 


Speaker signal 
Relay common terminal 
TX/RX control signal 


13V output when TX 


External receiver output 


a 
A 


©: OS!) G) OW iG SS — 


UNIT (X44-3210-00) (B/9) : PLL 


GND 
NFMT 
VB3 
VB2 
VB1 
VBO 
UNL 
GND 
PIEEZ 
PLE1 
PCK 
PDA 
14D 
DLE3 
DLE2 


FM modulation on/off signal (FM TX : "L") 
21.489~30MHz 
14.489~21. 489MHz 
7.489~14 489MHz 


Unlock detection output (Unlock ; "H") 


PLL2 enable signal (LO2A) 
PLL1 enable signal (LO1) 


PLL, DDS data 


DDS3 enable signal (LO4) 
DDS2 enable signal (LO3) 


DDS1 enable signal (LO1) 
PLL DDS latch select signal (TX : "H") 


2 
(03 
REF 


CN504 | Coaxial | LO1 


CN505 | Coaxial | LO2A 


CN506 1 


OomBR WH HIDMTARWH HI1DGHEWNH H-IMDAAWNH HOT KWN 
iep) 
m 
= 
@ 


VCO select signal 


Active "H" CN501 | Coaxial | DRV 


RF UNIT (X44-3210-00) (D/9) : PHONE 


RF UNIT (X44-3210-00) (E, F, G, H, 1/9): VR 


UNIT (X45-351X-XX) (A/5) : 


DDS3 output 
DDS2 output (8.375MHz) 

Reference signal output for TX-RX unit (2OMHz) 
LO1 output (73.08~103.05MHz) 

LO2A output (64.22MHz) 

FM modulation signal 


GND 
GND 


Phone jack through 
GND 
Phone jack output 


Digital GND 
MIC/PWR VR 1 
MIC/PWR VR 2 
CAR/DELAY VR 1 
CAR/DELAY VR 2 
5V 
Digital GND 
PROC/MONI VR 1 
PROC/MONI VR 2 
AGC/KEY VR 1 
AGC/KEY VR 2 

5V 


5DO 
DGNDO 


5V 
Width encoder B 


Width encoder A 
Shift encoder B 
Shift encoder A 
GND 
GND 
AF/RF VR 1 
AF/RF VR 2 
RIT encoder A 
RIT encoder B 
5V 
GND 
NB/SQL VR 1 
NB/SQL VR 2 
M.CH encoder A 
M.CH encoder B 


cal 


GND 


FINAL 


Drive input (From RF) 


TX signal output (To FILTER) 


ROSO BUD 
TERMINAL FUNCTION 


CN No[PinNo[ Name _-Funetion ___] [EN No. [Pin Wo Function 


Power supply 13.8V connecting harness 
Power supply 13.8V connecting harness 
Power supply 13.8V connecting harness 
Power supply 13.8V connect ing harness 


UNIT (X45-351X-XX) (B/5) : FILTER 


Digital GND 
TX power 8V 
Pass through 
Pass through 
13.8V 


CN1 Coaxial | PO Filter input signal Besa BV 
!Q! 
CN2 Coaxial } ATO TX output signal (To AT) fee 8V 
BA 8V 


GND 


— 


OANDN FWN 


oaomanrnoaar WN 


i 
- oO 


GND 

GND 

14V 

14V 

Shift register clock 

Shift register data 

Shift register enable 

Digital GND 

TX power 8V 

Forward wave detection voltage 
Reflected wave detection voltage 
Make for AT through/on relay 
24.5~30MHz 

21.5~24.5MHz 

18.5~21.5MHz AT coil tap 
14.5~18.5MHz band data 
10.5~14.5MHz 

4.0~7.5MHz 

2.5~4.0MHz 

GND 

14V 

GND 

TX/RX select signal output 


ANT 1/2 select signal output 
GND 


455kHz filter select "L" : Filter on 
455kHz filter select "L": Filter on 
455kHz filter select "L" : Filter on 
External AT tuning control (Pass through) 
External AT tuning control (Pass through) 
Pass through 

Pass through 

Pass through 

Pass through 

Pass through 

Pass through 

14V 

14V 

14V 

14V 

Power switch on : “H" 

PLL power 9V 

PLL power 5V 

—6V output 

GND 

8V 

GND 

GND 

13.8V 

13.8V 

Pass through 

Pass through 


Speaker output signal input 
Speaker GND 

Speaker GND 

Speaker output signal 
13.8V 

13.8V 

Analog GND 

Analog GND 

Pass through 

Pass through 

13.8V 

Digital 8V 

13.8V 

Analog 8V 

GND 

GND 

13.8V 

13.8V 

13.8V 

Power switch on : "H 
13.8V 

13.8V 

Analog GND 

Pass through 

Pass through 

GND 

Local LO3 8.375MHz (From PLL) 


TX IF input 
GND 

RX IF output 
GND 
8.83MHz 

TX power 8V 
RX power 8V 
AGC line 


Thermal protection on : "H" 
TX 13.8V 


13.8V 
Digital 8V 
Digital 13.8V 
Analog 8V 
GND 

GND 


OMN ONE WHNH H[RWN KH |WNH — 


MANOR WN — 


13.8V 


Pass through 13 eV 


= 
je) 
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[EN No. [Pin No 
11 


12 


ae 


Coaxial 
Coaxial 
Coaxial 
Coaxial 
TP 
TP 
TP 
TP 


Coaxial 
Coaxial 


=) 


PSW 


14S 


RL 
ANTS 
GND 


ATO 
RAT 
AT1 
AT2 


AT2 


TERMINAL FUNCTION 


13.8V 
Power switch on : "H" 


13.8V 
13.8V 
TX 13.8V 


CN605 MOT+ |Moter drive + 
Z MOT — | Motor drive - 


FINAL UNIT (X45-351X-XX) (E/5) : RELAY 


TX/RX select signal input 
ANT 1/2 select signal input 
GND 


TX signal input (From FILTER) 

RX signal output (To RF) 

Input/output to AT (RX : Output, TX : Input) 
Input/output to AT (RX : Input, TX : Output) 
ANT1 GND 
ANT2 GND 
ANT1 signal line 
ANT2 signal line 


AT input 


+5V reference voltage for A/D 
VC2 position detection, VR101 output 
GND 

VC1 position detection, VR102 output 


CN7 
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— 


omANOn Ff (ee) 


= 
—- O 


(oom ic) 2 Ie ~ a OO 


F15 
GND 


ATG 


SPED 
APRE 


VRE 
PR22 
PR21 
POD2 
PR12 
PR11 
POD1 
GND 
28AT 
15AT 
NC 
18AT 
14AT 
10AT 
TAT 
4AT 


Motor 2 drive - 
Motor 2 drive + 
Motor 1 drive - 
Motor 1 drive + 


Power line 11~14V 
GND 


CN6 ATA Make for AT through/on relay On 
NC 


GND for discriminating that is connected 
to microcomputer 

Motor speed control pulse 

Control selection 

"H" : Preset type, "L" : Auto tuning type 
+5V reference voltage for A/D 

Motor 2 control signal 

Motor 2 control signal 

VC2 position detection 

Motor 1 control signal 

Motor 1 control signal 

VC1 position detection 

GND 


24.5~30MHz 


21.5~24.5MHz 
18.5~21.5MHz AT coil tap 
14.5~18.5MHz band data 
10.5~14.5MHz 


4.0~7.5MHz 
2.5~4.0MHz 
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GND 
Not FM TX signal 
VB3 VCO selest signal 
VB2 VCO select signal 
VB1 VCO select signal 
VBO VCO select signal 


UNL PLL unlock signal 
GND GND 

PREZ PLL2 enable signal 
PLEF PLL1 enable signal 


PCK PLL serial clock 
PLL serial data 
14D Digital 13.8V 


DLE3 DDS3 enable signal 
DLE2 DDS2 enable signal 
DLE1 DDS1 enable signal 


TXC TX control signal 

GND 

PLL power 9V (Pass through) 
PLL power 5V (Pass through) 
GND 
-6V (Pass through) 

PLL power 5V (Pass through) 


oP PLL power QV (Pass through) 
PSW Power control signal 

14V 13.8V 

14V 13.8V 


14D Digital 13.8V 
14D Digital 13.8V 


THP Thermal protection 

VSR Reflected wave analog voltage 

VSF Forward wave analog voltage 

ENF1 Enable for 1C1 on FILTER board 
UDA2 _ | Serial data for 1C1 on FILTER board 
UCK2 | Serial clock for IC1 on FILTER board 
WS AT-300 control signal 

Wy AT-300 control signal 

6K 6kHz filter select signal 


3kHz filter select signal 

15kHz filter select signal 
Digital 5V 
Main encoder pulse A 
Main encoder pulse B 
Digital GND 


Internal AT speed control signal 
Internal AT control select signal 
VRE Reference voltage for A/D convertor 


PR22 Motor 2 control signal 
PR21 Motor 2 control signal 
POD2_ | Motor 2 position voltage 
PR12 Motor 1 control signal 


Motor 1 control signal 
Motor 1 position voltage 
GND 
GND 
CTS Communication inhibit signal from TS-870S 
RTS Communication inhibit signal from personal computer 
TX data from TS-870S 

RX data from personal computer 


OANA AKWH 


— 
io) 


TS-8708 


TERMINAL FUNCTION 


Key jack sensing signal 
Electronic keyer dash signal 
Electronic keyer dot signal 
GND 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP A enable signal 

DSP B enable signal 

DSP read/write control signal 
GND 

DSP control address bus 
DSP control address bus 
DSP control address bus 
GND 

Beep contro! signal 
Microphone down signal 
Microphone up signal 
Standby switch 

GND 


Key down signal 

DSP reset signal 

TX wave control signal 
RX control signal 

TX control signal 

AF mute signal 


TX-RX unit |C26 enable 
TX-RX unit serial clock 
TX-RX unit serial data 
DRU-3 control enable signal 
TX-RX unit PLL unlock signal 


TX-RX unit PLL control enable signal 


DRU-3 end of message 

VS-2 busy signal 

VS-2 synthesize control signal 
GND 

Digital 5V 

AGC VR analog voltage 

KEY VR analog voltage 

PROC VR analog voltage 
MONI VR analog voltage 
Digital GND 


Digital 5V 

CAR VR analog voltage 

DELAY VR analog voltage 

MIC VR analog voltage 

PWR VR analog voltage 

Digital GND 

Digital 5V 

Digital 13.8V 

Digital 13.8V 

LCD driver control enable signal 
LCD driver control enable signal 
LCD driver control serial data 
LCD driver control serial clock 
LCD goes off control signal 
LCD dimmer control signal 
GND 


JENNo.[Pin No] Name | ______Funetion —S*Sd 


CN9 1 BLNK  |LED goes off contro! signal 

2 Key input U 

3 Key input 1 

4 Key input 2 

5 Key input 3 

6 K4 Key input 4 

7 K5 Key input 5 

8 K6 key input 6 
K7 Key input 7 
PSW Power switch input signal 
ENL4 Enable for |C501 on SW board 
ENL1 Enable for 1C502~504 on SW board 


UDA1 | Serial data for SW board 

UCK1 Serial clock for SW board 

LATC AT tune LED control signal 

TX control signal (TX LED control) 
1C501~504 reset signal 

5V 

Digital 5V 
Digital GND 


Width encoder pulse B 
Width encoder pulse A 
SENB | Shift encoder pulse B 
SENA | Shift encoder pulse A 
GND 


Digital 5V 
¢) RENB_ {RIT encoder pulse B 
10 |RENA_ |RIT encoder pulse A 
11. |VAF AF VR analog voltage 
12 |VRF RF VR analog voltage 
GND 


Digital 5V 
16 |CENB_ |Click encoder pulse B 
17. |CENA_ | Click encoder pulse A 
VNB NB VR analog voltage 
SQL VR analog voltage 
GND 


Standby switch 


GND 
-6 -6V 
RF mute signal 


Enable for IC7 on RF board 
ENR2 Enable for IC2 on RF board 
10 |ENR1 Enable for IC1 on RF board 
11 UDA2 | Serial data for RF board 
Serial clock for RF board 


Thermal protection 
15 |ALM ALC meter analog voltage 
Reflected wave analog voltage 
Forward wave analog voltage 
6kHz filter select signal 

3kHz filterselect signal 

ZOE IMS 15kHz filter select signal 


CONTROL UNIT (X53-356X-XX) (B/4) : SW 


CN501| 1. |DGND_ | Digital GND 
2 |5D Digital 5V 
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TERMINAL FUNCTION 


1C501~504 reset signal 

TX control signal (TX LED control) 
AT tune LED control signal 
Serial clock 

Serial data 

1C502~504 enable 

1C501 enalbe 

Power switch output signal . 
Key output 7 

Key output 6 

Key output 5 

Key output 4 

Key output 3 

Key output 2 

Key output 1 

Key output 0 

LED goes off control signal 


Microphone down signal 
Microphone up signal 

8V for microphone 

GND 

MIC GND 

Microphone signal output 


UNIT (X57-4620-00) 


TX IF output (455kHz) 
TIF GND 

RX IF input (455kHz) 
RIF GND 


Local 4 input (466kHz) 

LO4 GND 

FM modulation output (To PLL) 
FMD GND 

Microphone signal input 
MIC GND : 
GND 

Microphone standby switch 
Microphone up 
Microphone down 

8V for microphone 


DREN 


OnN oa RWND — 


as 
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GND 

MIC GND 

Microphone signal output 
DRU-3 playback signal input 
Digital 5V for DRU-3 

GND 

End of message (End : "H") 
Over flow signal (Over flow : "L") 
DRU-3 enable 

DRU-3 serial data 

DRU-3 clock 

Audio signal 

GND 

VS-2 control data 

VS-2 control data clock 
VS-2 busy 

VS-2 synthesize control 

5V for VS-2 


NM H(/DWN OTH WN HI|WHNHY H-I1O BRWD — 


DSP data address 

DSP data address 

DSP data address 

GND 

Beep control signal 

Microphone down signal 
Microphone up signal 

Standby switch 

GND 

Key down signal 

DSP reset signal 

TX wave control signal 

RX control signal 

TX control signal 

AF mute signal 

IC26 enable 

Serial clock for TX-RX unit 

Serial data for TX-RX unit 

DRU-3 enable 

TX-RX unit PLL unlock signal output 
TX-RX unit PLL enable 

DRU-3 end of message signal output 
VS-2 busy signal 

VS-2 synthesize control signal 
GND 

GND 

TX inhibit signal from TS-870S 


TX inhibit signal from personal computer 


TX data from TS-870S 

RX data from personal computer 
Key jack sensing signal 
Electronic keyer dash signal 
Electronic keyer dot signal 
GND 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus- 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP A enable signal 

DSP B enable signal 

DSP read/write control signal 
Analog 13.8V 

Digital 8V 

13.8V 

Analog 8V 

GND 

AF input when headphone through 
GND 

Headphone AF output 

GND 

13.8V 

Analog 8V 

RXGwils 

eXSeaaat 

AGC voltage 

Keying signal 

Speaker signal output 
Internal speaker AF output 
GND 


Lo-6/U5 
TERMINAL FUNCTION 


Function . | Pi 3 Function 


20M#z reference signal tor PLL, DPS (From PLL) GND 
GND 
Key jack sensing signal 


= 


External speaker signal output 
Signal input when external speaker not connected 


Key down signal 
GND 


RX data from personal computer 
TX data from TS-870S 


Electronic keyer dash signal oe 
Electronic keyer dot signal TX inhibit signal from TS-870S 


TX inhibit signal from personal computer 


OMDNOoOBWN -[O WN 
OmMANOanrFWNH -j/O fkWN -— 


Key switch signal 

Open when using paddle 
GND 

RTTY signal 

GND 

RTTY signal 


10 
11 


GND 

LCD dimmer control signal 

LCD goes off control signal 
LCD driver control serial clock 
LCD driver control serial data 
LCD driver control enable signal 
LCD driver control enable signal 
Digital 13.8V 

Digital 13.8V 

Digital 5V 


OMAN OATFWN 


RX audio output 

ANO GND 

Squelch open : GND, Squelch close : open 
S-meter voltage output 


— 
() 


GND 
Standby switch when using PKD input 
(Front panel microphone input is muted) 


ODMDYINDOAARWHN H$|RWNH = 


TX input 
PKD GND 
Standby switch 


109 


INVERTER 


| 
a 
r - 


is 
(>) 
Te) 
iar) 
° : | 
& r a > ERLE [Ele] 31 - 100 
Race Bl BEE 1C2 
Ene ts ala 
a8 PEE ELE = 
” 
A= 
oOo 
(Tp) _J LL 
we 
=> 
Q 
cc 
<x 
© 
fea 
rz) 
a 3 
cS 
Y) S > INVERTER 
@Q) Ee 
MR a? 
CO 3: 
ee 
Cp) a E 
be SG 


2 


110 


PCBOARD VIEWS |150-8/05 


RF UNIT (X44-3210-00) (C/9) RF UNIT (X44-3210-00) (C/9) 
Component side view Foil side view 


[) Component side 
Foil side 


VCO2 (X58-3390-03) VCO2 (X58-3390-03) 
Component side view Foil side view 
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|S-3/05 PC BOARD VIEWS 


FINAL UNIT FINAL UNIT 
(X45-351X-XX) (D/5) : AVR (X45-351X-XX) (D/5) : AVR 
Component side view Foil side view 

0-00 : K,P,M,M2,X 0-00 : K,P,M,M2,X 

2-71 E,E2-ES;69 2-71 : E,E2,E3,E9 


FINAL UNIT FINAL UNIT 
(X45-351X-XX) (E/5) (X45-351X-XX) (E/5) 


: RELAY : RELAY 
Component side view Foil side view 
0-00 : K,P,M,M2,X 0-00 : K,P,M,M2,X 
2-71 : E,E2,E3,E9 2-71 : E,E2,E3,E9 
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Component side 
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DRU-3 (DIGITAL RECORDING UNIT) 


'  DRU-3 Circuit Diagram 


X43-3090-20 


1C901, 902 : MB88306PF 
IC903 : M62003FP 
1C904 : ISD2560GI 
IC905 : TC74HC112AF 
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TS-8705 


PG-2Z (DC CABLE) 


PG-2Z External View 


Description 


DC cable assy 


Fuse (25A/32V) 
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GENERAL 


TRANSMITTER 


TS-870S 


SPECIFICATIONS 


Item 


Rating 


| Mode 


UN 


| Number of memory channels 


| Antenna impedance 
Supply voltage 

Grounding method 

| Current Transmit (Max.) 
Receive (No signal) 

| Usable temperature range 

Frequency stability (-10°C to +50°C) 

Frequency accuracy (At room temperature) 

Dimensions [W x H x D] 

| (Projections included) 

Weight 

| Frequency range 160m band 
80m band 
40m band 
30m band 
20m band 
17m band 
15m band 
12m band 
10m band 
Output power’® 


Modulation 


Spurious emissions 
| Carrier suppression 
Unwanted sideband suppression (Modulation frequency 1.0kHz) 


Transmit frequency characteristics (-6dB) 
(TX lower cutoff : 300Hz, TX bandwidth : 2.3kHz) 
XIT shift frequency range 


Microphone imppedance 

1.81MHz : Europe, France, Holland; 1.83MHz : Belgium, Spain 
1.85MHz : Belgium, France, Holland, Spain 

3.8MHz : Europe, Belgium, France, Holland, Spain 

7.1MHz : Europe, Belgium, France, Holland, Spain 

Belgium, Spain : 10W fixed on 160m band 


J3E (LSB, USB), A1A (CW), A3E (AM), F3E (FM), F1D (FSK) 
100 


50Q (With Antenna Tuner 20 to 150) 


DC 13.8V + 15% 
Negative ground 


-10°C to +50°C (+14°F to +122°F) 

Within +10PPM 

Within +10PPM 

S380!% 120x334 mm/13.0'x'4.72 x 13.1 in 
(8389.x 135x375 mm/13-3'% 5:31 x 14.8 in) 
Approx. 11.5kg (25ibs) 


1.8°' to 2.0°*MHz 
3.5 to 4.0°MHz 


7.0 to 7.3°°*MHz 

10.1 to 10.15MHz 
14.0 to 14.35MHz 
18.068 to 18.168MHz 
21.0 to 21.45MHz 
24.89 to 24.99MHz 
28.0 to 29.7MHz 


SSB, CW, FSK, FM Max. 100W 


n 
Max. 
20W or less 


25W 


Balanced 


Reactance 


Low level 

—60dB or less 
50dB or more 
| 50dB or more 


Maximum frequency deviation (FM) | Wide +5kHz or less 


+2.5kHz or less 


300 to 2600Hz 


+9.99kHz 
6002 
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TS-870S 


SPECIFICATIONS 


Rating 


c 
wi 
= 
wi 
(>) 
w 
c 


*6 


= 
T 
Circuit type Quadruple conversion superheterodyne 


Frequency range 100kHz to 30MHz 


ee 
Intermediate frequency \ 1st : 73.05MHz, 2nd : 8.83MHz, 3rd : 455kHz, 4th : 11.3kHz 


Sensitivity SSB, CW, FSK 100kHz to 500kHz 1nV or less 
(At 10dB (S+N)/N) 500kHz to 1.62MHz’® 4uV or less 
1.62MHz’® to 24.5MHz | 0.2uV or less 
24.5MHz to 30MHz 0.13nV or less 
AM 100kHz to 500kHz 2uV or less 
(At 10dB (S+N)/N) 500kHz to 1.62MHz® 31.6uV or less 
1.62MHz’® to 24.5MHz 2uV or less 
24.5MHz to 30MHz 2uV or less 
FM (At 12dB SINAD) | 28MHz to 30MHz 0.25uV or less 


| Selectivity SSB Lo: 300Hz, Hi : 2600Hz -6dB : 2.3kHz, -60dB : 3.3kHz 


CW Width : 200Hz —6dB : 200Hz, -60dB : 450Hz 
FSK Width : 500Hz —6dB : 500Hz, -60dB : 1000Hz 
AM — Lo: 100Hz, Hi : 4000Hz —6dB : 9kHz, -60dB : 12kHz 
FM Width : 14kHz -6dB : 14kHz, -60dB : 18kHz 


Image rejection (1.8MHz to 30MHz) 
1st IF rejection (1.8MHz to 30MHz) 80dB or more 
Notch filter atteneuation 40dB or more 
Squeleh sensiiviy | SSB, CW, FSK AM 


1.62MHz"® to 30MHz 2uV or less 
28MHz to 30MHz 0.25uV or less 


Audio output (8Q, 10% distortion) 1.5W or more 
a 
Audio output impedance 80 


1.705MHz : Canada, U.S.A. 


Specifications are subject to change without notice or obligation due to ongoing technological developments. 


KENWOOD CORPORATION 


14-6, Dogenzaka 1-chome, Shibuya-ku, Tokyo 150, Japan 


KENWOOD SERVICE CORPORATION 
P.O. BOX 22745, 2201 East Dominguez Street, Long Beach, CA 90801-5745, U.S.A. 


KENWOOD ELECTRONICS LATIN AMERICA S.A. 
P.O. BOX 55-2791 Piso 6 Plaza Chase Cl. 47 y Aquilino de la Guardio Panama, Republic of Panama 


KENWOOD ELECTRONICS CANADA INC. 
6070 Kestrel Road, Mississauga, Ontario, Canada L5T 1S8 


KENWOOD ELECTRONICS DEUTSCHLAND GMBH 


Rembrucker Str. 15, 63150 Heusenstamm, Germany 


KENWOOD ELECTRONICS BENELUX N.V. 
Mechelsesteenweg 418 B-1930 Zaventem, Belgium 

TRIO-KENWOOD FRANCE S.A. 

13, Boulevard Ney, 75018 Paris, France 

TRIO-KENWOOD U.K. LIMITED 

KENWOOD House, Dwight Road, Watford, Herts, WD1 8EB United Kingdom 
KENWOOD ELECTRONICS NEDERLAND B.V. 
Amsterdamseweg 35, 1422 AC Uithoorn, The Netherlands 

KENWOOD ELECTRONICS ITALIA S.p.A. 

Via G. Sirton, 7/9 20129 Milano, Italy 


KENWOOD IBERICA S.A. 
Bolivia, 239-08020 Barcelona, Spain 


KENWOOD ELECTRONICS AUSTRALIA PTY. LTD. 

(A.C.N. 001 499 074) 

P.O. Box 504, 8 Figtree Drive, Australia Centre, Homebush, N.S.W. 2140, Australia 
KENWOOD & LEE ELECTRONICS, LTD. 


Unit 3712-3724, Level 37, Tower one Metroplaza, 223 Hing Forig Road, Kwai Fong, N T., Hong Kong 
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CIRCUIT DESCRIPTION 


Frequency Configuration 
The TS-870S is quadruple conversion in receive 
mode. As a transmitter, it is quadruple conversion in 
non-FM modes and double conversion in FM mode. 
The fourth 11.3kHz IF signal is converted from ana- 
log to digital, connected to the DSP in receive mode, 
and decoded. In transmit mode, the microphone input 


Signal is converted from analog to digital and applied to 
the DSP. It is converted from digital to analog, passed 
through a mixer, and becomes the 455kHz TIF signal. 
In FM mode, however, only 455kHz carriers are Output 
from the DSP. 


ANT 
.83MH 
fIN x) — O SM-230 
TX MIX 4 TX MIX 3 TX MIX 2 455kHz TX MIX 1 
"L/S O9--"_ Fk 095 
MIC INPUT 
as PSP] ssame [SS es 
\/ osp 
LY, ee SZ Se 
as ee aes use sey 
fL01 flo2 fLo3 fLo4 FMD 
: Local frequency 1 
LO1 ~) LO2A (~~) LO3 LO4 : Local frequency 2 
73.08~ 64.22MHz 8.375MHz (455+f)kHz : Local frequency 3 
103.05MHz : Local frequency 4 
ot 0 0 f : LO4 mode offset 
FM 
Fig. 1 Frequency configutation 


@ Frequency configuration 

When the receiver frequency by fiIN from the an- 
tenna in SSB mode |s zero beat (namely, at zero to the 
SSB signal with a carrier point of fiIN), the relationship 
between these signals is expressed by the following 
equation. 

fiN = fLO1 - fLO2- fLO3-fLO4+f .... (1) 

Since all these frequencies are generated by the 
PLL or DDS circuits as shown in the PLL block diagram 
in Figure 2, the receiver frequency is determined only 
by the reference frequency fSTD, the PLL dividing ratio 
and DDS data. Therefore, the reference frequency ac- 
Curacy equals the operating frequency accuracy. 

The accuracy of the reference oscillator used in the 
TS-870S is 10ppm (-10 to +50°C). If the temperature- 
compensated crystal oscillator (TCXO) SO-2 is used, 
_ the accuracy becomes 0.5ppm (-10 to +50°C). 


The TS-870S local oscillator and CAR DDS are inde- 
pendent of each other. However, they can be oper- 
ated like a cancel loop configuration by changing the 
CAR and local oscillator PLL data simultaneously via a 
microprocessor. This function allows a shift (fL01, 
fLO3, fL04) by the mode change to be performed and 
the band width of the slope tune to be varied (fLO1, 
fLO3, fLO4). 

When used as a transmitter in SSB mode or in other 
modes, likewise the frequency is determined by the 
reference frequency fSTD and dividing ratio. The dis- 
play frequencies in the modes are listed in Table 1. In 
the FSK mode, the TS-870S displays the mark trans- 
mitter frequency. 


CIRCUIT DESCRIPTION 


In CW mode, the TS-870S receiving pitch can be 
changed to the required frequency in 50Hz steps with 
the desired signal remaining in the center of the IF filter 
band-pass (Variable CW pitch system). Since the re- 
ceiving pitch varies along with the transmitter side 
tone, itis possible to zero-beat by receiving the desired 
signal at the same pitch as the side tone. 

FM transmission is obtained in this system by 
modulating the fLO2 via application of the audio signal 
from the microphone to the VCO2. 


Mode | 
USB, LSB | Carrier point frequency 


Display frequency 


| Transmission carrier frequency 


FSK | Mark transmitter frequency 
AM, FM | |F filter center frequency 


Table 1 Display frequency in each mode 


PLL Circuit 


The TS-870S PLL circuit consists of a PLL loop that 
includes DDS covering a frequency range between 
30kHz to 30MHz in 10Hz or 1Hz steps in accordance 
with the 20kHz reference frequency; DDS that gener- 
ates other local oscillators (LO03, LO4); and a PLL loop 
that produces LO2A. 

The dividing ratio data to each PLL loop and the DDS 
data are controlled by a microprocessor. Each loop is 
controlled by a single crystal frequency control system 
according to the reference frequency fSTD. (See the 
PLL block diagram in Figure 2.) 


@ Reference signal generation circuit 

The reference frequency fSTD used for frequency 
control is determined by the 20MHz crystal oscillator 
(X800 and Q800 : 2SC2714). One reference frequency 
is output as the reference signal fREF for the PLL and 
DDS in the PLL section. The other is sent to the TX-RX 
unit and used as the PLL reference signal for the PLL 
and DSP. 

The crystal oscillator may be replaced by an optional 
TCXO (SO-2), and the TCXO may be switched to with 
slide switch S800. 

If the optional TCXO (SO-2) is installed, the S800 
switch must be set to the SO-2 position. 


@ LO2 (PLL section) 

Q1 : 2SK508NV in VCO2 (A501 : X58-3390-03) gen- 
erates 64.22MHz. The 20MHz reference frequency 
fREF is applied to pin 15 of IC509 : MB86001PF, and is 
divided internally by a factor of 1000 (4000 in FM 
mode) to produce a 20kHz (5kHz in FM mode) compari- 
son frequency. 

The VCO2 output is applied to pin 6 of IC509: 
MB86001PF, and is internally divided by a factor of 
3211 (12844 in FM mode). It is compared, with the 
20kHz (5kHz in FM mode) signal using the phase com- 
parator. The VCO2 frequency Is locked. The division 
ratio is transmitted from the control unit. 

The output from PLL2 is passed through buffer 
Q539, amplified by amplifier Q532, passed through a 
low-pass filter, its impedance is converted, and is then 
Output to the RF section as LO2A. 


@ LO1 (PLL loop) 

Four VCOs and uses Q520 to Q523 : 2SK508NV x 4 
to generate 73.08MHz to 103.05MHz. The 20MHz ref- 
erence frequency fREF is applied to pin 15 of PLL IC 
IC507 : MB86001PF, and is internally divided by a fac- 
tor of 20 to produce a 1MHz comparison frequency. 
The output is passed through amplifier Q524, and a 
band-pass filter. One output is passed through buffer 
Q526 : 2SC2996 and a low-pass filter and goes to the 
RF section. 

The other output signal is passed through buffer 
Q525 : 2SC2714 and applied to pin 5 of mixer IC508 : 
SN76514. Asignal of 54.54 to 55.54MHz is input to pin 
11 of I1C508 and converted to a signal of 18.0 to 
48.0MHz. This signal is output from pin 13. The signal 
is passed through a high-pass filter, a low-pass filter, 
and amplifier Q531 : 2SC2714 and Q530 : 2SC2712, 
and goes to pin 6 of PLL IC IC507 : MB86001PF. 

This signal is internally divided by N, and compared 
with the 1MHz signal using the phase comparator. The 
mixer output frequency is locked in 1MHz steps. The 
division ratio N is transmitted from the control unit as 
data (N : 18 to 48) corresponding to OMHz to 30MHz in 
1MHz steps. One of the four VCOs is selected accora- 
ing to the VCO change signal (VBO to VB3) sent from 
the control unit. 
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CIRCUIT DESCRIPTION 


Q520,521,522,523 


VCO select signal 2SK508NV(K52) 
Q512 VBO~VB3 
2SC2714(Y) D501 73.08~80.54MHz 
vco1 RLS73 80.€* -87.54MHz 
> REF 20MHz 87.54~94.54MHz 
To TX-RX 94.54~103.05MHz 


1C507 MB86001PF 
peice A alk) eed 527,528,529 0524 0526 
28C2714(Y) | 2SC2712(Y) 2SC3722K(R) 2SC2714(Y) 2SC2996(Y,0) 
O LOR: 
fSTD fREF 
O BS ie Pe Lew 72-08 
i ~~ 103.05MHz 
asoo To RF 
2S8C2714(Y) 
Q513 e 
20MH 2SC2714(Y) 508 
: 2SC2712(Y) 2SC2714(Y) SN76514N 
18~48MHz Q525 
2SC2714(Y) 
1C500 Q500 54.54~ 
F71022 2SC2712(Y) SN16913P 2SC2712(Y) 
1.46~0.46MHz 5.46~ 1C506 
4.46MH N16913P 
as01 1C503 s ahd 
2SC2712(Y) pPD74HC390G 
Be 1/5 
FM select signal SW : On when FM mode 
NeMT © 
FM modulation Q537 2SD1757K 
signal 0 Uv 
FMD (C509 MB86001PF 
834,636,536 | yeneragss 539 532 
2SC3722K(R) 2SC2714(Y) 2SC2954 
LO2A: 
Sea se 24 
Rin 


To RF 


N1=1/1000 
FM N1=1/4000 


(2SK508NV) 


N2=3211 
FM N2=12844 


IC501 ae 0506 0507 0508 
F71022 CHOP. 2SC2712(Y) 2SC2712(Y) 2SC2712(Y) 
QP, LO3: 
pps2 ‘oe xX ) ‘e CF500 CF501 > ie 8.375MH2 
o To CONNECTION 


1.625MHz 0503 504,505 8.375MHz —-8.375MHz 
1c502 28C2712(Y)  2SK508NV(K53) 
F71022 


LO4: 
DDS3. > (455+f)kHz 


To TX-RX 
(455+f)kHz Q510, 511 
2SC2712(Y) 


Fig. 2 PLL block diagram 
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CIRCUIT DESCRIPTION 


DDS1 (IC500 : F71022) generates 1.46 to 0.46MHz 
digital signals. They are converted to analog signals by 
a digital to analog converter (consisting of CP500, 
CP501, and Q500), passed through a low-pass filter, 
and fed to pin 5 of mixer 1C505:SN16913P. The 
4MHz signal produced by division of 2OMHz reference 
frequency fREF by divider IC503 : UPD74HC390G by a 
factor of 5 is input to pin 2 of the mixer IC505, and a 
5.46 to 4.46MHz signal is output from pin 1. The out- 
put signal is passed through a band-pass filter and 
buffer Q502, and input to pin 5 of mixer IC506 : 
SN16913P. The 60MHz signal obtained by tripling 
20MHz reference frequency fREF via multiplying circuit 
Q515 is mixed, and a 54.54 to 55.54MHz signal is out- 
put. This signal is passed through a band-pass filter, 
and goes to pin 13 of mixer IC508. 

DDS1 sweeps the 1.46 to 0.46MHz digital signal 
output in 10 or 1Hz steps, and LO1 covers the 73.08 to 
103.05MHz signal in 10 or 1Hz steps and is output to 
the RF section. 


@ LO3 generation 

DDS2 (IC501 : F71022) generates a digital signal of 
the 1.625MHz basic frequency. It is converted to an 
analog signal by a digital-to-analog converter (consist- 
ing of CP502, CP503, and Q503), and chopped by a 


circuit consisting of Q503 to Q505 so as to extract an 


8.375MHz primary harmonic component. Unwanted 
components are removed by a ceramic filter consisting 
of CF500 and CF501. The resulting signal is passed 
through amplifier Q507, buffer Q508, and a low-pass 
filter, and output to the connection section (final unit) 
as the LO3 signal. 


@ LO4 generation 

DDS3 (|C502 : F71022) generates a (455+f) kHz digi- 
tal signal. It is converted to an analog signal by a digital 
to analog converter (consisting of CP504, CP505, and 
Q510), passed through buffer Q511 and a low-pass fil- 
ter, and output to the TX-RX unit as the LO4 signal. 

The LO4 signal is a local oscillator signal used to 
generate a DSP processing signal f from 455kHz. The 
f frequency is described in the local signal section 
(page 14). 


Loop| VCO | IC No. |Comparison fre-| Variable Frequency 
No. quency/divide ratio| divide ratio (MHz) 
IC507 | 1MHz/20 73.08~103.05 


LO2 | VCO2 | 1C509 | 20kHz/1000 3211 
5kHz/4000 : FM | 12844: FM | 


@ Subtone generation 

During FM transmission, the DSP generates a signal 
to which a subtone is added and is then sent to the 
main unit as it is. 


@ PLL data 

The TS-870S has three PLLs to which the main CPU 
sends PLL data based on the displayed frequency. 

- PLL comprising a VFO (PLL section) 

- Local oscillator PLL for frequency conversion (PLL 

section) 

- PLL that generates timing clocks for digital signal 

processing (TX-RX unit) 

The VCOs change with the following conditions. 

- Main encoder change — VCO1 (PLL section) 

- Mode change > VCO2 (PLL section) 

Each PLL IC outputs an unlock signal. If any PLL is 
unlocked, the main display indicates "....... "(dots). If 
the unlocked PLL is the TX-RX unit, the sub-display 
shows "Err-FD", and if it is the PLL unit, it shows "Err- 
FE" to indicate that it is unlocked. 

The unlocking of each PLL is output to pin 11 (UL) of 
PLL IC : MB86001PF as unlock data (UNLOCK : LOW). 


CIRCUIT DESCRIPTION 


@ DDS circuit configuration 

The DDS IC has been developed with standard cells 
to implement a high-speed operation circuit and large- 
capacity ROM ata low cost. 


1) IC configuration 

The IC consists of the following components: 

Two 28 bit registers for setting frequency data, one 
28 bit frequency shift register for addition to the fre- 
quency register, a 23 bit parallel signal input section for 
frequency modulation with a parallel signal, and a data 
entry and selection section. 

Frequency modulation section comprised of a 28 bit 
adder that adds frequency data and frequency modula- 
tion data 

Phase data operation section that adds data from 
the frequency modulation section with the 28 bit phase 
data register 

SIN-ROM that converts phase data to sine data. 


2) Frequency/shift data setting 

Using serial signals synchronized with clock pulses, 
a total of 30 bits (2 bits that specify the destination to 
which data are set and 28 bits for frequency data) are 
set in three internal registers. 


3) Frequency register selection 

The data set in the two frequency registers are se- 
lected by the SLAB input of the DDS IC. This pin 
handles the TXC signal. This function eliminates the 
need for the TS-870S microprocessor to set frequency 
data for each transmission and reception. 


4) Frequency data selection 

The SPSL input of the DDS IC selects whether to 
use the data in the internal frequency shift register or 
the data from parallel input as frequency modulation 
data. 
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5) Frequency modulation 

The MDEN input of the DDS IC enables or disables 
frequency modulation. When frequency modulation is 
enabled, frequency data is added, and the result is in- 
put to the phase data operation section. 


6) Phase data operation 

The target frequency phase data is output by accu- 
mulating 28 bit frequency data in the 28 bit phase accu- 
mulator. 2 

Fout = Fs/278 . Dsum 

Fs : DDS IC input frequency/2 
Dsum : Frequency data+Frequency modulation data 

If 27° is set for Dsum when 1/8 Fs is output, the 
phase data must be increased by n/8. 

A 28 bit absolute value operation has been used 
here, but a 28 bit signed operation can also be used, 
assuming that the MSB is a sign. !f complement data 
of 8000000 to FFFFFFFF (hex) is set, the phase moves 
in the negative direction for the positive data. 


7) SIN-ROM 

Phase data from the phase data operation section is 
converted to sine data of 0000 to FFFF (hex) in the 16 
bit offset binary format. 


0000H 


7n/8=-225 


bO7-O/UO 


CIRCUIT DESCRIPTION 


Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency Is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
switching circuit K1, and is input to the ATT (-6dB, - 
12dB) circuit. This distribution circuit is switched: when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna is attenuated by about 4dB 
and output to the receiver section in the subsequent 
stage and the EXT RX terminal on the rear. The signal 
to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
cuit, then goes to the BC band attenuation circuit (L7 to 
L9, C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
filter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
(1SV128) is used to change the input to raise the signal 
saturation level when a HIGH signal is input. 


The RF amplifier circuit functions as a low-gain am- 
plifier using Q14 and O15 : 2SK2218(5) x 2 when the 
frequency is 21.49MHz or lower, and it functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05MHz first IF signal is generated by quad 
mixer Q17 to Q20: 2SK520(K44) x 4. It is passed 
through XF1 73.05MHz MCF, Q24 : 3SK131(M) first 
mixer amplifier, and Q26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signal. The second IF 
signal is divided into two signals, one of which is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signal 
is Input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
tied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and 0461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
Q475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit is adjusted by 
VR1 in the TX-RX unit. 
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CIRCUIT DESCRIPTION 


@ IF filter 

The IF filter consists of a DSP digital filter. If there is 
a HIGH signal outside the DSP filter band, the analog to 
digital converter input level may be saturated, and the 
filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that it does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 


Item Rating 
Nominal center frequency 73.05MHz 


Pass bandwidth +7.5kHz or more at 3dB 
Attenuation bandwidth +30kHz or less at 40dB 
Ripple 1.0dB or less 

Insertion loss 3.0dB or less 

70dB or more at fo + (500 to 1000kHz) 
70dB or more at fo — (200 to 1000kHz) 
Center frequency deviation | Within +1.5kHz at 3dB 
Terminating impedance 2kQ + 10% 


MCF (L71-0401-05) : RF unit XF1 


Item Rating 
Nominal center frequency 8830kHz 


Center frequency deviation | Within +1 50Hz at 6dB 


Pass bandwidth +1.5kHz or more at 6dB 
Attenuation bandwidth +1.9kHz or less at 20dB 
+2.75kHz or less at 60dB 
+3.5kHz or less at 80dB 
2dB or less 

6dB or less 

80dB or more in the range 
+3.5kHz to +1MHz 

6002 / 15pF 


Guaranteed aitenuation 


Insertion loss 


Guaranteed attenuation 


Terminating impedance 


MCF (L71-0235-05) : RF unit XF2 


Rating 


8830kHz 
+3.0kHz or more at 6dB 
+16.0kHz or less at 60dB 
+13.0kHz or less at 50dB 
70dB or more with in fo + IMHz 
(Without sourious in the range 
fo to fo+500kHz) 
Within 1.0dB 

Within 1 5dB 
| 1850k02 / 2pF 


Nominal center frequency 
Pass bandwidth 
Attenuation bandwidth 


Guaranteed attenuation 


Ripple 


Insertion loss 


Terminating impedance 


MCF (L71-0266-05) : RF unit XF3 
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Item 


Rating 


a 
8.400MHz 

Within 180 + 40kHz 

| 400kHz or less 


Noninal center frequency 
3dB attenuation bandwidth 
20dB attenuation bandwidth 


Insertion loss 9.0dB or less 
Formula : 20 x log (E1= (2 x E2)] 
ae 
Ripple 1.0dB or less (within 3dB band) 


— 


Spurious attenuation 25dB or more (6.0 to 10.0MHz) 
Voltage capacity 50V DC (1 minute) 


Insulating resistance 100MQ or more (100V DC) 


Input and output impedance 3302 


Ceramic filter (L72-0343-05) : RF unit CF500, 501 


Item Rating 
Nominal center frequency 455kHz 
50dB bandwidth +9kHz (455kHz) 
Ripple 2dB or less (within 455+2kHz) 
Guaranteed attenuation 60dB or more (within 455+100kHz) 
Input and output impedance 2.0kQ 


Ceramic filter (L72-0319-05) : Final unit CF451 


Center frequency 455+0.20kHz 


60dB or more at 0.1 to 1MHz 
2k 


Ceramic filter (L72-0333-05) : Final unit CF 452 


Pr el ea 


Nominal center frequency 455kHz 
6dB bandwidth +7.5kHz or more (455kHz) 


50dB bandwidth +15kHz or less (455kHz) 


Ripple 3dB or less (within 455+5kHz) 
Insertion loss 6dB or less 


35dB or more (within 455+ 100kHz) 
Input and output impedance 1.5kQ 


Ceramic filter (L72-0366-05) : Final unit CF453 
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CIRCUIT DESCRIPTION 


Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
switching circuit K1, and is input to the ATT (-6dB, —- 
12dB) circuit. This distribution circuit is switched: when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna is attenuated by about 4dB 
and output to the receiver section in the subsequent 
Stage and the EXT RX terminal on the rear. The signal 
to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
cuit, then goes to the BC band attenuation circuit (L7 to 
L9, C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
filter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
(1SV128) is used to change the input to raise the signal 
saturation level when a HIGH signal is input. 


The RF amplifier circuit functions as a low-gain am- 
plifier using Q14 and Q15 : 2SK2218(5) x 2 when the 
frequency is 21.49MHz or lower, and It functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05MHz first IF signal is generated by quad 
mixer Q17 to Q20 : 2SK520(K44) x 4. It is passed 
through XF1 73.05MHz MCF, Q24 : 3SK131(M) first 
mixer amplifier, and Q26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signal. The second IF 
signal is divided into two signals, one of which is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signal 
is input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
fied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and 0461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
Q475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit is adjusted by 
VR1 in the TX-RX unit. 
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CIRCUIT DESCRIPTION 


@ IF gain correction 

The total gain changes when the AIP is turned ON or 
OFF or the band ts 21.49MHz or higher. To limit the 
changes, the DSP corrects the IF gain. Table 2 lists the 
corrections. When the “AIP S-meter correction” on 
menu No.11 is turned ON, the S-meter is corrected 
when the AIP is turned ON. And since the IF gain is 
corrected greatly, the receiver internal noise output 
becomes large. 


Correction (dB) 
AIP 
ON) 


(Menu 11 OFF) 


Pre-amp 
gain (dB) 
reference 


ON2 
(Menu 11 ON) 
SSB, CW, FSK only 


Frequency 


30kHz~ | -2 
21.49MHz 
21.49MHz~ | —7 

30. MHz 


Table 2 IF gain corrections 


@ NB circuit 

The noise blanker, like the conventional one, 
branches the signal before the narrow-band filter of the 
8.83MHz second IF, and detects noise, and performs 
blanking using the second IF amplifier as a gate. The 
signal is amplified by Q28, detected by the AGC ampli- 
fication and noise detection circuit consisting of Q29 to 
Q32 and D46, and then a blanking pulse is generated 
by the IC9 comparator. The noise detection circuit Q29 
to Q32 and D46 is separated into segments by a 
jumper in the unit to prevent sneak path. 


Low-Cut 
SLOPE 


Receiving 
signal (SSB) 


Interfering 
signal (SSB) 
Interfering 
: signal (CW) 


@ Slope tune 

The operating principle of SSB-SLOPE-TUNE is ex- 
plained first. When foi, fL03, and fLO4 in Figure 4 are 
at their normal frequencies, the synthesized bandwidth 
is indicated by A. If the fLO1 frequency Is increased by 
Afl and the fLo3 frequency is decreased by Af1, the 
filter of the 8.83MHz band shifts to position B. The 
synthesized bandwidth |s indicated by the section over- 
lapped by A and B. When the frequencies of fLO1 and 
fLO3 are lowered by Af2, only the 455kHz second IF 
filter shifts to position C. The synthesized bandwidth is 
indicated by the section overlapped by B and C. 

Therefore, high frequencies are cut off by increasing 
the fLO1 frequency and decreasing the fLO3 frequency. 
Low frequencies are cut off by decreasing the fLo3 and 
fLo4a frequencies. The TS-870S enables these opera- 
tions using the DSP filter. 

In SSB mode, slope tune high cut/low cut is 
switched by using the filter select control : in CW 
mode, the WIDTH (bandwidth)/SHIFT (center fre- 
quency) is changed, and in FSK mode, the WIDTH 
(bandwidth) is changed. The microcomputer in the 
control unit sends filter select data to the DSP, and 
slope tuning is carried out by changing frequency data 
given to the PLL and DDS. The second IF (8.83MHz) 
and third IF (455kHz) filters are selected to carry out 
slope tuning effectively. Tables 3 and 4 list filter selec- 
tions, slope tuning and analog filter high cut/low cut 
amounts. Slope tuning low cut/high cut can be 
switched in AM mode, and the WIDTH can be 
switched in FM mode by using DSP filters only, and the 
analog filter is fixed to 15kHz. 


73.05MHz 


8.83MHz 


LO2A 
64.22MHz fixed 


Fig. 4 SSB slope tune operating principle 
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Iw EE Ee ea 2.6k | 2.8k | 3.0k «< High cut position 
Tt t?Pt tt? {[t{[ti ti) fas 
rT tT)? |? fas 
eemetame olen Se ie bet toe | taal tal Ct 
(meal 3,1) eae 3kl tte 
tase w anu De Pa e tT | til oe [aya ext filter 
18ktH2 filter 
tT Tt | tT [-1.0« | 7 eee Default 

t SY 
Low cut posotion (8.83MHz filter) High cut amount 
(455kHz filter) Low cut amount 

Table 3 SSB slop tuning and analog filter high/low cut (Hz) 

1 400" H)450 .) 500. | 550 < Filter center position 


HOR Z)P 1375 475 


450 
400 
300 
200 


Filter width 
Table 4-1 CW WIDTH/SHIFT low cut amount (Hz) 


< Filter center position 


| 400} 450 | 500 | 550 | 600 | 650 | 700 goo | 850 | 900 
1575 | 1628 | 1475 
1750 | 1700 | 1650 | 1600 | 1850 | 7500 | 1450 | 1400 | 1360 | 
ee 1850 | 1800 | 1750 1500 | 1450 | 1400 | 1350 | 1300 | 
| 600 


HSOOR E1750 sae 700M 16505 | S1G00s| 15609) 500 sa t4505 S400 ie 13850 >) 1300 9).1250 | 1200 
1700 | 1650 | 1600 | 1550 | 1500 | 1450 | 1400 | 1350 |} 1300 | 1250 | 1200 | 1150 | 1100 


1500 | 1450 | 1400 | 1350 | 1300 | 1250 | 1200 | 1150 }| 1100 | 1050 | 1000 | 950 900 


200 
400 
[__] Default 
7 = 
Filter width 


Table 4-2. CW WIDTH/SHIFT high cut amount (Hz) 
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CIRCUIT DESCRIPTION 


@ IF filter 

The IF filter consists of a DSP digital filter. If there is 
a HIGH signal outside the DSP filter band, the analog to 
digital converter input level may be saturated, and the 
filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that it does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 


Pass bandwidth +7.5kHz or more at 3dB 
Attenuation bandwidth +30kHz or less at 40dB 


Insertion loss 3.0dB or less 
Guaranteed aitenuation 70dB or more at fo + (500 to 1000kHz) 
70dB or more at fo — (200 to 1000kHz) 


Center frequency deviation | Within +1.5kHz at 3dB 
Terminating impedance 2kQ+ 10% 


MCF (L71-0401-05) : RF unit XF1 


Nominal center frequency 8830kHz 
Center frequency deviation | Within +150Hz at 6dB 
Pass bandwidth +1.5kHz or more at 6dB 


Attenuation bandwidth +1.9kHz or less at 20dB 
+2.75kHz or less at 60dB 
+3.5kHz or less at 80dB 


Ripple 2dB or less 
BdB or less 


‘Guaranteed attenuation 80dB or more in the range 
+3.5kHz to +1MHz 
Terminating impedance 600Q / 15pF 


MCF (L71-0235-05) : RF unit XF2 


a a 
Attenuation bandwidth +16.0kHz or less at 60dB 

aoe +13.0kHz or less at 50dB 
Guaranteed attenuation 70dB or more with-in fo + IMHz 

(Without spurious in the range 

fo to fo+500kHz) 

Insertion loss Within 1. 5dB 

Terminating impedance 1850k92 / 2pF 


MCF (L71-0266-05) : RF unit XF3 
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8.400MHz 

Within 180 + 40kHz 
9.0dB or less 
Formula : 20 x log [E1+ (2 x E2)] 
_[ 1008 or less (within 3dB band) 
Spurious attenuation 25aqB or more (6.0 to 10.0MHz) 
Voltage capacity 50V DC (1 minute) 


Insulating resistance 100MQQ or more (100V DC) 
Input and output impedance 3302 


Ceramic filter (L72-0343-05) : RF unit CF500, 501 


Nominal center frequency 
3dB attenuation bandwidth 
20dB attenuation bandwidth 
Insertion loss 


Ripple 


455kHz 


Nominal center frequency 


60dB or more (within 455+ 100kHz) 
Input and output impedance | 2.0kKQ 


Ceramic filter (L72-0319-05) : Final unit CF451 


Center frequency 


ane neg | 
assz020ee 
F608 bandwidth _——~=*dp 29 BBKHe 
[6008 bandwith _——=«dzs Taz or ess 
 inpieneputrapedande an | 


Ceramic filter (L72-0333-05) : Final unit CF452 


Breeomeh Ren Nbewe rs | Gi Ratings 2 | 
+7.5kHz or more (455kHz) 
3dB or less (within 455+5kHz) 


Ceramic filter (L72-0366-05) : Final unit CF453 
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CIRCUIT DESCRIPTION 


@ IF gain correction 

The total gain changes when the AIP is turned ON or 
OFF or the band is 21.49MHz or higher. To limit the 
changes, the DSP corrects the IF gain. Table 2 lists the 
corrections. When the “AIP S-meter correction” on 
menu No.11 is turned ON, the S-meter is corrected 
when the AIP is turned ON. And since the IF gain is 
corrected greatly, the receiver internal noise output 
becomes large. 


Correction (dB) 


io Be 


Frequency | OFF ON1 
(Menu 11 OFF) 


= 


Pre-amp 


ON2 gain (dB) 


(Menu 11 ON) 
SSB, CW, FSK only 


reference 


30kHz~ 
21.49MHz 
21.49MHz~ 
_ 30.MHz 


Table 2. IF gain corrections 


@ NB circuit 

The noise blanker, like the conventional one, 
branches the signal before the narrow-band filter of the 
8.83MHz second IF, and detects noise, and performs 
blanking using the second IF amplifier as a gate. The 
signal is amplified by Q28, detected by the AGC ampli- 
fication and noise detection circuit consisting of Q29 to 
Q32 and D46, and then a blanking pulse is generated 
by the |C9 comparator. The noise detection circuit Q29 
to Q32 and D46 is separated into segments by a 
jumper in the unit to prevent sneak path. 


Low-Cut 
SLOPE 


Receiving 
signal (SSB) 


Interfering 
: signal (CW) 


Interfering 
signal (SSB) 


BAC 


@ Slope tune 

The operating principle of SSB-SLOPE-TUNE is ex- 
plained first. When flO1, fLO3, and fLO4 in Figure 4 are 
at their normal frequencies, the synthesized bandwidth 
is indicated by A. If the fLo1 frequency is increased by 
Afl and the fLO3 frequency is decreased by Af1, the 
filter of the 8.83MHz band shifts to position B. The 
synthesized bandwidth is indicated by the section over- 
lapped by A and B. When the frequencies of fL01 and 
fLO3 are lowered by Af2, only the 455kHz second IF 
filter shifts to position C. The synthesized bandwidth is 
indicated by the section overlapped by B and C. 

Therefore, high frequencies are cut off by increasing 
the fLo1 frequency and decreasing the fLo3 frequency. 
Low frequencies are cut off by decreasing the fLo3 and 
fLO4 frequencies. The TS-870S enables these opera- 
tions using the DSP filter. 

In SSB mode, slope tune high cut/low cut is 
switched by using the filter select control : in CW 
mode, the WIDTH (bandwidth)/SHIFT (center fre- 
quency) is changed, and in FSK mode, the WIDTH 
(bandwidth) is changed. The microcomputer in the 
control unit sends filter select data to the DSP, and 
slope tuning is carried out by changing frequency data 
given to the PLL and DDS. The second IF (8.83MHz) 
and third IF (455kHz) filters are selected to carry out 
slope tuning effectively. Tables 3 and 4 list filter selec- 
tions, slope tuning and analog filter high cut/low cut 
amounts. Slope tuning low cut/high cut can be 
switched in AM mode, and the WIDTH can be 
switched in FM mode by using DSP filters only, and the 
analog filter is fixed to 15kHz. 


LO2A LO3 LO4 
64.22MHz fixed 


Fig. 4 SSB slope tune operating principle 
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2.2k 2.4k 2.6k 2.8k 3.0k < High cut position 


0.2 | 0.0K | 1.4k 
q * 


Filter selection 


3kHz filter 

6kHz filter 
15kHz filter 
Default 

Low cut posotion (8.83MHz filter) High cut amount 

(455kHz filter) Low cut amount 

Table 3 SSB slop tuning and analog filter high/low cut (Hz) 
ape rs | 450 600 < Filter center position 


50 (H2z)"| 2375 425 525 575 


500 550 650 
450 500 
350 400 500 
250 300 400 


(aru Default 


Filter width 


Table 4-1 CW WIDTH/SHIFT low cut amount (Hz) 


| { 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 | 1000 
50 (Hz) | 1975 | 1925 | 1875 | 1825 | 1775 | 1725 | 1675 | 1625 | 1575 | 1525 | 1475 | 1425 | 1375 
1950 | 1900 | 1850 | 1800 | 1750 | 1700 | 1650 | 1600 | 1550 | 1500 | 1450 | 1400 | 1350 


< Filter center position 


1900 | 1850 | 1800 | 1750 1500 | 1450 | 1400 

| 400 | 1800 | 1750 | 1700 | 1650 | 1600 | 1550 | 1500 | 1450 | 1400 | 1350 | 1300 | 1250 | 1200 

[600 | 1700 | 1650 | 1600 | 1550 | 1500 | 1450 | 1400 | 1350 | 1300 | 1250 | 1200 | 1150 | 1100 

1400 | 1350_| 1300 | 1250 | 1200 [_] Detaut 
etn 

Filter width 


Table 4-2. CW WIDTH/SHIFT high cut amount (Hz) 
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CIRCUIT DESCRIPTION 


@ Local signals (LO1, LO3, LO4) 
1) LO1 

Table 5 lists LO1 frequency configuration. 

DDS1 varies from 0.46 to 1.46MHz, and when the 
display frequency is multiple MHz (for example, 
14.000MH7z), 0.96MHz is output. When the display fre- 
quency is increased, the DDS1 frequency is reduced 
by the amount of change. When the DDS1 frequency 
is reduced to 0.46MHz, the frequency is switched to 
1.46MHz, and when it is increased to 1MHz, the fre- 
quency returns to 0.96MHz (Figure 5). By changing the 
1MHz band in synchronization with the display fre- 
quency, the 1MHz comparison PLL circuit is locked 
and LO1 Is generated. 

In Table 5, the 0.96MHz base indicates the DDS out- 
put when the frequency is multiple MHz. The fre- 
quency (UNV) indicates the decimal digits of the MHz 
frequency. (If the display frequency is 14.2MHz, (UNV) 
= 0.2MHz.) DDS is switched by 500kHz, so —- 0.5MHz 
< (UNV) < 0.5MHz. 

As described in the slope tuning section, slope tun- 
ing high-cutting is corrected for LO1, so the correction 
is added to the DDS output. SSB H in Table 5 indi- 
cates the correction. Table 3 shows the actual correc- 
tion of SSB _H. (For example, when the high frequency 
is 2.2kHz, the correction SSB H is 0.2kHz.) 

Since RIT and XIT change the receive and transmit 
frequencies by the preset amount, it needs to be cor- 
rected. They areD RIT andD XIT in Table 5. 

The "8.83MHz window-joining" (D 883) in Table 5 is 
determined during adjustment. For example, the 
equation for calculating the DDS output frequency for 
14.2MHz USB. The high-cut frequency is assumed to 
be 2.6kHz. (D 833 is zero.) 

DDS1 : 0.96M — (UNV) — (OFS SSB) + (SSB H) 

= 0.96M - 0.2M - 1.2k — 0.2k 
= 758.6kHz 
0.96M : Base 
UNV : 14.2M — 14.0M = 0.2M 
OFS SSB (Filter offset) ; 1.2k 
SSB H (Slope Hl) : -0.2k (See table 3.) 


The LO1 output frequency fLO1 is calculated from 
the frequency configuration in Figure 6. 
fLO1 = fPLL IN + 60MHz — (4MHz + fDDs1) 
= 32MHz + GOMHz — (4MHz + 758.6kHz) 
= 87.2414MHz 
Where fPLL IN is the PLL input frequency and fDDs1 
is the DDS1 output frequency. 


DDS1 output (MHz) 


Display frequency 
(MHz) 


Fig.5 Relationship between display frequency 
and DDS output frequency 


2) LO3 

Table 6 lists the LO3 frequency configuration. 

The LO3 frequency is 8.375MHz, and is generated 
by the chopper circuit. The DDS2 output frequency is 
1.625MHz. For LO3, slope tuning low-cut/high-cut is 
corrected. SSB H and SSB L in Table 6 indicate the 
corrections. D 833 and D 455 are values determined 
during filter window-joining and adjustment. 

For example, if USB is 14.2MHz, high-cut frequency 
is 2.6kHz, and low-cut frequency is 300Hz, the LO3 fre- 
quency is calculated as follows. It is assumed that 
D 833 and D 455 are zero. 

fLO3 = 1.625MHz + (SSB H) + (SSB L) 

= 1.625MHz + (-0.2kHz) + 300Hz 
24102541 Kriz 
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3) LO4 

Table 7 lists the LO4 frequency configuration. 

For LO4, correction (OFS SSB) is carried out so that 
a signal passes through a filter according to the mode, 
and the slope tune low-cut (SSB L) is corrected. The 
mode offset is the frequency (11.30859375kHz) used 
for processing by the DSP, and its sign changes with 
the mode. 

For example, if USB is 14.2MHz and the low-cut fre- 
quency is 300Hz, the LO4 output frequency is calcu- 
lated as follows. 

fLO4 = 455kHz + (mode offset) + (OFS SSB) + (SSB L) 

= 455kHz + 11.30859375kHz + 300Hz 
= 467.8085938kHz 


Component a 
ax [TK 


OC TE iad ine al 
|FSKtone (HL) | | 
LFSk shift (polarity) | | || 
a eerie 


RIT 


own | FSK | _FSRR 
BXe etre chen eX RX SIETX SH) RCM BDC | RK 
0.96MHz2*° 


init kt Phan pooncuNNe To Le 
ME ERUPIS aerator Cele Fee ee 


Pes LT 
Eee a ae 


Eco is fem oS 
Eomn| Hoan! oan] oan] oan) Foam 


= (0 RIT) - (0 AIT) 

xIT Eoan> Fem Pom! Pom) Foam) oan) oan 
Slope high*?:? -(SSBH}| [+ SSB) +(CWH)} ——_|-(CWH) ~ (FSK H) + (FSK H) \paieltfierwnlin [erat | 
Slope low 


PSAs od cad eo EHS Ge 

aoMevnowpnnr Oma | __howay |---| |, ) 
Fee la alk il D7 CA PS 
= 


: Although receiver data has an independent value for each mode, the data area for calculation is D OFFSET. 


The filter is corrected according to each mode by 
LO1 and LO4, slope tuning high-cut is corrected by 
LO1 and LO3, and low-cut is corrected by LO3 and 
LO4. 

In other modes, each local frequency is determined 
by the calculation method as shown previously in 
Tables 5 to 7. 


Transmitter data is fixed because the 8.83MHz filter bandwidth is fixed. 


#9: 
*3- 
*4- 
+5 
*6- 


: Although it has an independent value for each mode, the data area for calculation is D SLOP L. 

: The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 

: The LSB and USB may have the same value because the filter bandwidth is wide. 

The positive direction for adjustment is the direction in which the receive carrier frequency increases. 
: The DDS1 variable frequency is 1.45MHz and is shifted by 500kHz. 


Table 5 LO1 frequency configuration 
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Component 


BASE 


Mode offset ivi -hg ee 
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aX mX 


1.625MHz*® 


ee ae a ee 
Filter offset i [wonky | eh ral a a Ag Ua SON Ns eee (ee | YS] en ee 
ee 


*1 : Although it has an independent value for each mode. 
*2 : Although it has an independent value for each mode. 
*3 : The slope low-cut Is carried out at 455kHz and high-cut is carried out at 8.83MHz. 
*4 The LSB and USB may have the same value because the filter bandwidth is wide. 
*5 : The positive direction for adjustment Is the direction in which the receive carrier frequency increases. 


*6 : Since the DDS2 output frequency is high, 1.625MHz (10MHz — output frequency (8.375MHz)) is output to the DDS. 


Component 


BASE 

Mode offset (kHz) 
Filter offset*’ 

CW pitch 

FSK tone (H/L) 


-11.30859375 
- (OFS $38) | —2k 


FSK shift (polarity) 
RIT/XIT 


Slope high 
Slope low*?: 2 


8.83MHz window-joining 


455kHz window-joining** ° |— (D 455) 


CW-R 


DDS2 (LO3) 


FSK 


FSK-R 


aes 

Cn a vbr) oe 
Prskione Hl [| eel a fie ee] 
FFSK shit ort) |__| |_| MMe 
a RN ee de ee | I Sea 
AS ST 
Sione lows? pseu] essen] [oeowo [ewok fork PP 
eevee Foam] | roomy [| ~~ | | ~ |. ~ | 4 
asad wang" (04611 | iD] cy een mee |e 


Table 6 LO3 frequency configuration 


RX TX 


+(SSB L) 


DDS3 (LO4) 


FSKA 


*1 : Although receiver data has an independent value for each mode. 

Transmitter data is fixed because the 8.83MHz filter bandwidth ts fixed. 
*2 : Although it has an independent value for each mode. 
*3 : The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 


455kHz 


: The LSB and USB may have the same value because the filter bandwidth is wide. 


+11,30859375 | +11.30859375 | -11.30859375 | -11.30859375 | +11.30859375 | +11.30859375 
+(0FS S88} +2k | +800 | | -800 


*5 - The positive direction for adjustment is the direction in which the receive carrier frequency increases. 


Table 7 LO4 frequency configuration 


aC 
(aes baad 


mR 


+11.30859375 
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NY 30k<f<30MHz 8.83MHz 


VCO2 (Input pin) Except FM mode 
Except FM mode : 20kHz N= 3211 
FM mode: 5kHz FM mode 


N = 12844 
f 


30k<f<7.49MHz 


| B | 7.49<f<14.49MHz 
14.49k<f<21.49MHz 
| D | 21.49k<f<30MHz 5.46>f> 1.46>f> 


4.46MHz 


54.54<f< 


vco1 55.54MHz 


(Input pin) 
1MHz 


Fig.6 Frequency configuration 


bO-OlUO 


18 


CIRCUIT DESCRIPTION 


Transmitter Circuit 

The transmitter system block diagram is shown in 
Figure 7. 

The TS-870S has the same frequency configuration 
as the TS-850 after the DSP generates the IF signal and 
converts it to 455kHz as a basic configuration. 

A difference from the conventional model other 
than DSP modulation is that the TS-870S uses a digital- 
to-analog converter and a microcomputer for various 
controls. This allows for fine control and reduces the 
number of controls needed for adjustment. 

The TIF (second IF) signal output from the TX-RX 
unit goes to the final unit (C/5 connection section). The 
signal is converted from 455kHz to 8.83MHz. The 
8.83MHz third IF signal converted by the 0470 and 
Q471: 3SK131(M) mixer is switched to the transmitter 
by the D450 diode switch, and output from CN412 to 
the RF unit (A/9 RF section) as TR88 signal. 

The signal input to CN10 of the RF unit is passed 
through the 8.83MHz IF filter used for both transmis- 
sion and reception. During transmission, XF3 BW: 
5kHz is selected by D69 and D67 and the filter attenu- 
ates the components outside the band. The transmit 
signal switched by D68 is amplified and ALC-controlled 
by the Q39 ALC amplifier, and the resulting signal goes 
to the D49 TX gain control circuit. This circuit controls 
the gain at the transmission stage according to the 
given voltage via a variable attenuator of a pin diode. 
The control voltage is controlled by a microprocessor, 
and is used to set the gain for each band or set the gain 
with the PWR knob and mode. 

The third IF signal is then converted to the 
73.05MHz fourth IF signal by the Q37 and O38 : 
3SK131(M) mixer. The signal is passed through the LC 
filter, and is converted to the target frequency by the 
final local oscillator LO1 at the Q35 and Q36 : 
3SK184(R) mixer. The signal is passed through the ra- 
diation filter and the band-pass filter used by both the 
transmitter and receiver sections to attenuate the spu- 
rious outside the band. The band-pass filter output is 
amplified by Q5 : 2SC2954, and output to the final unit 
(A/5 final section) from CN4 as the drive signal. 


@ TX-AGC 

The DSP controls the input level until it starts modu- 
lation. It is like AGC applied to the microphone ampli- 
fier, and when the input level exceeds the certain level, 
the amplifier gain decreases to keep the modulator in- 
put level constant, i.e., to keep the IF output constant. 

The MIC gain control in SSB and AM modes is used 
to adjust the maximum gain of the AGC amplifier in the 
40dB range. Even if the control is set maximum, the 
input level to the modulator is kept constant. If the 
PROC is OFF in SSB mode, the CAR level (TIF output 
level) is fixed, and the ALC effect is limited. If the 
PROC is ON in SSB mode, the ALC effect is adjusted 
by the CAR control. The microphone amplifier gain is 
fixed, but the speech processor input level is controlled 
by the AGC and then becomes the level set by the 
PROC control. 

In FM mode, the microphone amplifier sensitivity 
can be changed to high or low by using Menu No.61. 
Since the frequency deviation is limited by the TX-AGC, 
it is not distorted extremely like in the clipper method. 
In AM mode, the sensitivity is controlled so that modu- 
lation does not exceed 70%. 

The TX-AGC is required to stabilize the DSP modula- 
tor operation. The modulator may operate without us- 
ing the AGC by reduction of the gain and input level, 
but it cannot be completely turned OFF. Care must 
therefore be taken when measuring the ALC proper- 
ties and frequency characteristics. 
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CIRCUIT DESCRIPTION 


AT Unit (Auto Antenna Tuner) 


When the AUTO/THROUGH switch is set to AUTO, 
ATA goes LOW, the AUTO/THROUGH switching relay 
K1 is executed, and AT is inserted to prepare for tun- 
ing. If "RX AT ON" is set in menu No.8, AT is inserted 
during reception. If the position of variable capacitor 
VC1 or VC2 is not the preset position of the band, pre- 
setting is performed. The AT tune and transmission do 
not occur until presetting ends. 

When AT TUNE is turned on with this condition, 
ATS goes HIGH, the CW mode is set, and the trans- 
mission output becomes about 10W. If the SWR is 
lower than 1.2, the tuning is completed and auto an- 
tenna tuning ends. If the SWR is greater than 1.2, the 
motor control pulse duty (described later) is controlled 
according to the SWR. 

The SWR can be set to 1.6 after AT tuning by turning 
menu No. 33 "TUNE WIDE" ON. 

The motor speed is determined by a microcom- 
puter. Its direction is controlled by phase comparator 
1C1 and amplitude comparator IC6 if the APRE is LOW, 
and controlled by the microcomputer if the APRE is 
HIGH. 


AT UNIT (X53-3340-02) 


Forwardwave/ 
reflected wave 
detection circuit 


Voltage/current 
component 
detection 


IC1,6 


detection 


Phase/amplitude 
difference LJ Seo 


@ Auto tuning mode 

The transmission power from the final section via 
the filter section is passed through the current/voltage 
detection transformer L1 and L2, which use a troidal 
core. The current and voltage components detected 
here are rectified by the waveform rectification circuit 
consisting of D4, D7, Q1, and Q2, and then the phase 
is compared by IC1. The output signals (Q and Q) from 
pins 8 and 9 of IC1 are passed through the switch by 
IC2 and are applied to motor drive IC IC4. Variable ca- 
pacitor VC1 is rotated by the motor M1 so that the 
phase difference of the voltage and current compo- 
nents decreases. 

The voltage and current components detected by L1 
and L2 are rectified by diodes D1 and D2 and are ap- 
plied to the comparator of voltage comparison circuit 
IC6 as the amplitude component. The comparator out- 
put is passed through switch IC3. Motor M2 is driven 
by another motor drive IC IC5 and variable capacitor 
VC2 is rotated in the direction that decreases the am- 
plitude difference of the voltage and current compo- 
nents. 

Variable capacitor VC1 for capacity adjustment is 
therefore controlled so that the current and voltage 
phases match. Variable capacitor VC2 for resistance 
adjustment is controlled so that the current and voltage 
amplitude difference decreases. SVVR becomes 1 
when the phases match and the amplitude difference 
iS zero. 


Filter section 


AT2 


Matching circuit 


VR101 
VR102 


0 OUT 


DIGITAL UNIT 


Fig.9 AT unit block diagram 
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CIRCUIT DESCRIPTION 


The speeds of motors M1 and M2 are determined 
by the duty cycle of the pulse input to control input pin 
8 of IC4 and IC5, and controlled by the standing wave 
ratio (SWR) calculated by the control unit CPU. 

Pulse signal SPED output from the control unit is 
passed through Q5 : DTC114EK, amplified by Q4, and 
input to |C4 and IC5 as a control pulse. 

If the SWR is 2 or more, the duty cycle of the motor 
drive voltage pulse is 100%. If the SWR is 1.5 to 2, the 
duty cycle becomes approx. 80%. If the SWR is less 
than 1.5, the duty ratio becomes approx. 50% and the 
motor runs at low speed. 

The matching circuit is T type, and the tap position 
from 1.8 to 30MHz Is switched by seven relays K101 to 
K103 and K105 to K108. 

Position detection volumes VR101 and VR102 are 
linked to the rotation axes of variable capacitors VC1 
and VC2 with a gear ratio of 1: 1. The voltages of 0 to 
5V (POD1 and POD2) are generated according to the 
capacities of the variable capacitors. This position volt- 
age data Is sent to the microprocessor in the control 
unit through the analog to digital converter, and is used 
as the reference voltage in the feedback control sys- 
tem, such as for preset tuning. The same signal is also 
used for presetting data and end-detection. 

The volume used by the TS-870S is anormal one, 
not an endless one. Since the rotation angle of this 
volume is limited, the rotation range is from the mini- 
mum capacity to the maximum capacity plus allow- 
ance. 

By this control, like the preset tuning, which will be 
described later, POD1 and POD2 are monitored by the 
microprocessor. If the lower limit voltage of 0.6V or 
the upper limit voltage of 4.2V is reached, the micro- 
processor detects that the voltage is close to a limit. 
To return the voltage to the opposite side, APRE is 
made HIGH. If the variable capacitor is VC1, and the 
voltage is close to the lower limit in respect to POD1, 
the voltage near the upper limit is output. If the voltage 
is close to the upper limit in respect to POD1, the volt- 
age near the lower limit is output. 

The other variable capacitor VC2 outputs the voltage 
read by POD2 as it is. If the variable capacitor voltage 
exceeds the specified limit, it returns to the other limit. 
The other variable capacitor remains in the same posi- 
tion. 


If the APRE is HIGH, the motor rotation direction is 
determined by the CPU unless auto tuning is per- 
formed. 

The logic for PR11 to PR22 is the same as for IC4 
and 1IC5 : BA6109U2. The signal output from the digital 
unit passes through IC2 and IC3 : TC4066BP and en- 
ters IC4 and IC5. 


TTT PT | | 
Motor? [Normalrowation | H | t | - | - 1 
[Reverse rotation | | H | - | = 
Motor? | Normalrotation | - | - | A | | 
reverse tatsbon =| = =o 


@ Preset tuning 

When tuning ends, the position of the variable ca- 
pacitor is stored in memory by the microprocessor as 
preset data for that band. 

When the band is changed after tuning is performed 
in another band, APRE goes HIGH, the motor is con- 
trolled by the microprocessor, and preset tuning is per- 
formed. During preset tuning, auto tuning or signal 
transmission is inhibited even if the AT TUNE switch is 
pressed or transmission becomes ready. 

The initial preset-data when the microprocessor is 
reset includes standard data for a 50-ohm load on each 
band. 


@ Preset memory band 
30kHz <f 
1.850MHz < f 
2.010MHz < f 
3.525MHZ ST 
3.5/75MHz st 
3.725MHz < f 

4.490MHz < f 
7.030MHz < f 
7.100MHz < f 
7. 490M#Hz < f 

10.490Mtz < f 

14.100MHz < f 

14.490MHz < f 

20.990M#z < f 

21.150MHz < f 

21.990MHz < f 

25.490MHz < f 

29.000M#z < f 
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CIRCUIT DESCRIPTION 


Standby Control and Timing 
Standby control and timing are carried out by using 
software for the main CPU in the control unit (X53- 
356X-XX). The control signals for the control unit are 
listed below. (See Figure 10 for each timing chart.) 
SS: Standby switch input signal. Active LOW. 
KEY : Keying input signal from the keyer. Active 
LOW. . 
TXC : Transmission output signal. Active HIGH. 
Same timing as TXB. 
RXC : Reception output signal. Active HIGH. Same 
timing as RXB. 
CKY : Output signal. Active HIGH. 


With the SS line 


AF ! 
output | 
| 


CKY | 


i ‘ 
50~800ms 


Fig. 10 Transmit/receive signal timing chart 
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CIRCUIT DESCRIPTION 


Digital Control Unit 

The TS-870S digital contro! circuit has a multiple 
chip configuration centered around the main CPU (IC6 : 
M37702S4BFP), and consists of a 64K ROM (IC12: 
27C512RJLVC), an 8K RAM (IC8: LC3564QME-10), 
and an extended |/O (IC16, 1C22, |IC23 : CXD1095Q). 
This circuit controls about 60 different input and about 
80 different output signals. 

Figure 11 is a digital control block diagram. 


@ Address control 

The main CPU operates in the microprocessor 
mode in which the external ROM is used. The 
memory is configured as shown in the memory map, 
and the main CPU A12 to A15 and DO signals and |C14, 
IC17, 1C18, and 1C19 are used to generate a chip select 
(CS) signal to select and access an IC. (Figure 12) 
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a Fig. 11 Digital control block diagram 
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CIRCUIT DESCRIPTION 


TC74VHC138F 


IC6 : CPU 


TC74VHC138F 


Fig. 12 


@ Encoder circuit 

The main encoders are magnetic rotary encoders, 
and the click, RIT, SHIFT, and WIDTH encoders are 
contact-type rotary encoders. 

The main encoder pulses are read directly by the 
main CPU. 

The other encoder pulses enter the gate array (IC20 
and IC21 : LZ92K371), and are read through the main 


WIDTH 
RIT/XIT 
1C25 f 
237 5 > 
SHIFT 
VFO. CH/M. CH 


by 
1C25 


CS IC 19-14-05 

CS 1C19-15-04 —»— 
AO 
RD 


6 


SE ei eens 
eee 


1C23 : EXT 1/0 
1C22: EXT 1/0 

IC16 : EXT 1/0 

1C20 : GATE ARRAY 
1C21 : GATE ARRAY 
1C12: ROM 

IC8: RAM 


TC74VHC573F 


Address control circuit 


CPU data bus. The gate array is selected by the latch 
(1C19 : TC74VHC573F) Q4 and Q5. The CK1, CK2 or 
CK3, CK4 encoder is selected by AO of the gate array. 
Encoder data is output to DO to D7 by making the read 
signal (RD) LOW when the chip select (CS) signal is 
LOW. 1C25 and 1C26 absorb encoder pulse chattering. 
(Figure 13) 


16V 


LZ92K371 


CPU 
DATA BUS 


CPU 
DATA BUS 
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Fig. 13 Encoder circuit 
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CIRCUIT DESCRIPTION 


@ System reset and RAM backup 

The power monitor circuit (Q1, Q2, D4, D5, R6) 
monitors the power supply voltage. If the voltage is 
LOW, the circuit outputs a LOW signal to the INT1 port 
of the main CPU and the IRQ2 port of the microproces- 
sor in order for the electronic keyer to stop operation. 
At the same time, the battery backup IC (IC5 : 
MB3780A) backs up the RAM with a lithium battery. 

If the power supply voltage becomes normal, a 


HIGH signal is input to the INT1 port and the IRQ2 port, . 


and the main CPU is initialized by the battery backup IC 
after the time constant set by C56 and C57. The opera- 
tion resumes and power is supplied to the RAM from 
the outlet. (Figure 14) 


1C6-6-INT1 
1€24-45-IRQ2 


IC6-28-RESET 
IC8-26-CE2 


IC8 (RAM) 
IC24 (KEYER p-COM) 


1C7 
TC7S04F 


Fig. 14 System reset and RAM backup 


5 o50! ree. $509 
(ANT) (DOWN) (UP) 
ao S002 
(VOX) 

S005 
(TUNE) 

a3 5504 


(SEND) 


—— 5516 
O O 


oO N ~ 
n n ep) 
xe) xe) ae) 20 
Q Q Q Q 


— $518 
@) O 
(METER) 


K7 
ao — _ 
58510 | st5s517 | s+=s519 | =+<s526 | —t—s530 | —1—s538 PRO 
(FULL) (AIP) (PROC) (2CH) (F.LOCK) (M>VFO) IC23 
meh a 3520 S577 
O O O O 
(AUTO) (MONI) (3CH) (IN) 
ao e528 
O O 
(4CH) 
575.8505 | stss512 | —b-ss21 |] —t—s533 | —b—s541 
O O O O O 
(ENTER) (SSB) (A=B) (MENU) (DOWN) (RIT) 
578506 | st=s513 | —bs522 | —b-s534 | —1— $542 
O O O O O 
(TF-SET) (CW) (RX-A) (TX-A) (UP) 
5158807 | steassi4 | —ts523 | —t— 5535 
O O O 
(FINE) (FSK) (RX-B) (TX-B) 
575.8508 | _stss515 | —b—s524 | —1 5536 o1+58546 | —b—s551 PBE 
O O O O O O O O 
(1MHz) (AM) (RX-M) (TX-M) (NB) (EQ) py tees 


@ Analog Signal Input 

The main CPU incorporates an 8-channel analog-to- 
digital (A/D) converter, and in addition, has a multi- 
plexer (ICQ and 1C13 : TC4052BF) for entering 16-chan- 
nel analog signals. Incoming analog signals are con- 
verted by the main CPU to digital values, which are 
used as digital data. 


@ Display : 

Since the TS-870S uses a negative LCD and a fluo- 
rescent display tube. 

The LCD is lighted with half a duty by the LCD 
driver, and the fluorescent display tube is lighted by an 
inverter. 

The LCD driver data is set by the clock signal 
(UCK1), data signal (UDA1), and enable signals (ENL2, 
ENL3). The blanking signal (BLANK) turns the LCD 
driver OFF, and the dimmer signal (DIM) changes the 
inverter duty for dimmer. 


@ Key scan 

The PBO and PB7 of IC23 and O2 to O8 of IC501 
form a keyboard matrix. A key scan signal (a negative 
pulse) is output from the O2 to O8. One column corre- 
sponding to the PBO and PB7 is selected, and the state 
of that switch is read. When the switch at the intersec- 
tion of the matrix is pressed, the PBx port bit goes 
LOW. Thus, which switch is pressed can be detected. 
The key chattering is eliminated by software. (Figure 
15) 
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Fig. 15 Key scan circuit 
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CIRCUIT DESCRIPTION 


@ PLL and DDS data . 

The TS-870S has three PLLs and three DDSs in the 
PLL section in the RF unit. The main CPU sends data 
to the PLL ICs and DDS ICs according to the displayed 
frequency. The PLL ICs provide unlock (UNL) signals. 
If one of the PLLs should unlock, the display indicates 
that the PLL is unlocked (Err-FE). 

The TX-RX unit also has a PLL IC, to which the main 
CPU sends 46.32MHz data. The PLL IC also outputs 
an unlock signal (PLUL), and if a PLL is unlocked, an 
unlock message (Err-FD) is displayed. 
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@ AT control 

The AT control inputs the variable capacitor position 
data (POD1, POD2, analog data input), forward wave 
voltage and reflected wave voltage (VSF, VSR, analog 
data input) for SWR calculation in the main CPU, and 
outputs the motor normal/reverse rotation control 
(PR11, PR12, PR21, PR22), motor speed control signal 
(SPED), and motor control switching signal (APRE). 

SPED switches the motor rotation ON and OFF dur- 
ing AT tune and presetting by PWM with the duty cycle 
related to the SWR value. 

APRE changes the motor normal/reverse rotation 
control to analog control for AT tune, and to digital con- 
trol for presetting. 

PR11 to PR22 control the motor normal/reverse ro- 
tations and stop when the motor normal/reverse con- 
trol signal is controlled digitally. (Figure 16) 


8D 


To AT UNIT 


1C23-29-PD7 
1C23-28-PD6 
1C23-27-PD5 
1C23-24-PD4 
1C23-23-PD3 


Fig. 16 AT control 
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CIRCUIT DESCRIPTION 


B IF filter switching 

The IF filter switching signal from the control unit is 
controlled by PCO to PC2 (pins 11 to 13) of IC23 and 
sent to the RF unit and final unit connection section. 

The RF unit selects the 8.83MHz IF filter, and the 
final unit connection section selects the 455kHz IF fil- 
Lele 

The IF filter select signal is automatically interlocked 
with the WIDTH control. 


FAR FAT 


50 | 3k 5.0k | 15k 
‘ek f Tt [200 ft 15k 
a.ox| t 
P2.0K fet 1 400'| TAS TOOK Se aah10.0k fet | 
2.0K] 1 [12.0] 1 
fa.okl —F_[r4.oe| 7 


2.6k 


6k 
ated 


Table 9 


IF filter selection 


@ Receive band-pass filter selection 

The RF BPF signal from the control unit is sent from 
PC6 (pin 17) of 1C23 to the RF unit as serial data. The 
serial-to-parallel converter (TC9174F) in the RF unit 
converts serial data to parallel data and switches be- 
tween band-pass filters. 


@ Transmit low-pass filter selection 

The LPF signal from the control unit is sent as serial 
data from PC1 (pin 12) of IC16 to the final unit filter 
section via the final unit connection section. The serial- 
to-parallel converter (TC9174F) in the final unit filter 
section converts serial data to parallel data and 
switches between low-pass filters. 


@ PLL VCO data 

The RF unit PLL section switches between VCOs 
according to the VCO band data (VBO to VB3) output 
from PC4 to PC7 (pins 15 to 18) of IC16 in the control 
unit. 


@ Electronic keyer 

The TS-870S uses a dedicated IC (IC24 : 
68HC05G2419553) to control the electrenic. keyer. 
The main CPU CH1 to CH4 signals switch operations 
to the electronic keyer IC (keyer microprocessor). 

The keyer microprocessor controls the electronic 
keyer according to KEY SPEED VR data, DOT/DASH 
signal, and CH1 to CH4 signals switch operation sig- 
nals from the main CPU. 

The keyer microprocessor is normally at the standby 
mode (power save mode). Each control signal is con- 
nected to PB7 (pin 77). When this port is LOW, the 
standby mode is terminated. 

When the standby mode is cancelled, PA7 (pin 30) 
outputs a HIGH signal. It is used to determine which 
control signal is active : CH1 to CH4, KEY SPEED VR 
data, or DOT/DASH signal. 

PA2 (pin 25) is an input/output port that inputs KEY 
SPEED VR data and outputs control signal (HIGH) for 
VR data determination. 

When a HIGH signal is output from PA2 (pin 25), 
C114 is charged. KEY SPEED VR data is calculated 
until C114 is discharged and the port goes LOW. 

IRQ2 (pin 41) is an interrupt port that detects power 
supply voltage drop. When this port detects it, the 
standby mode is entered. 

The keyer microprocessor outputs the key down 
and beep signals. The key down signal is input to 1C22 
(PC4 : pin 15), and the main CPU controls transmission 
and reception. The beep signal is input to 1C29 
(TC7S32F : OR gate) and output to the TX-RX unit as 
CRY. 

The TX-RX unit determines the key jack ON/OFF and 
CKY level and outputs sidetone. 
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@ Band data 


Frequency (MHz) 


RF BPF (RB) | LPF Frequency (MHz) 


RF BPF (RB) 
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0.49 | 0.99 2 2 
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@ Function of IC pins 
1) CPU : M37702S4BFP (Control unit IC6) 


Function Active level 

PANO ==) ADRO“ ts] ok LMPRCAVMONAVAGCSigngl 1) a 

[ Analog switch select controlsignal,A——SCSC~dCSCS «iY SH 

|_| Power switch inhibit signal | 3 Hee on 

ELM MET iis ere ey 

9 | TAaIN, TaaouT | EDPT.EDP2 | 1 | Mainencoderpulseimput———=S=SSCSC~C“‘~*‘“~*~*~*“‘“‘“‘“‘dTSSSC‘d(SSC*‘*d 

ho, | TASINTASOUT “| sts hOSIURUSSOS GET Toe i) lh a 

[2.13 TAIN, TAZOUT. | OSU Iw ood 

4 P53 AMT DiArm@esitin lots i 

5 | TAOUT__|.SPED ns] 0 }ATmotorspeedontrol 1p | 

LCD Ov] LEDaretUED serial deta. 1/5) | a 

P50 ick [Or] UebiandiLED serilclock | 

| Pa7 BLK Po P-Ucbaioffconuetsenal | 

19 | Pas ABK a 

0 

Pov CEPROMeskin hus 0p os me ee 

PEEPROM deta Tg) agg 2 oe a) 

a a 

Lc ae 

i [evolistate cancelee NE, wn 1 er 

(| External data bus width Bbitseting __———SS~dCOd 

| enivss Die asm ig Namie both ©, ae ee 

RESET [Resse Sy eee ee 

supe Port ae RET fete aloe ag tls 

Re Sa 

(Fee iy Slane ee | a 

ALE Mii ae en 

35 | BHE eae oe eo 

36 | RW 

Ch ie oi oa | 

61~64 | P87~Pe4 PB0-PBS 0 
O | Personal computer interface serial output H 

66 RXDO RXDO Personal computer interface serial input ee : 


71__[ Weel Mein ees 
ADR? (| Forward wave voltage (VSA ri 
75 ANG ADR6 |_| Reflected wave voltage (VSR) Rae | 
76 AN5 ADR5 | | ALC meter analog input |. 
78 AN3 ADR3 | |_| VPWR, VMIC, VDLY, VCAR signal Rave 
ADR2 |_| POD2, VRF, POD2, VAF signal US 

ADR1 |_| POD1, VNB, POD1, VSQL signal fl) 


CIRCUIT DESCRIPTION 


Personal computer interface CTS 
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CIRCUIT DESCRIPTION 


2) CPU : 68HC05G2419553 (Control unit IC24) 


[PinNo. | Portname | Pinname [VO] Function = Active level | Initial state | 
poprctombinetiend 3 
i a ee 
| SA ACS ee TUE et ee a ee es Cee 
ee CC a aaa A ae a ee ees ees ee 
ee 
he a re ed Olena 
Rett 2 ies | 
Pee hc ee 
20___[ RES i 
21,22 | O8Ci, O5C2 i 
73__| PAO oT a. - a eRe eT EE Te 
24 | PAN DASH GEN ee | 
Borat) SPEED VR___(VO| KEY Viloiiptefemnuepem at 
26~29 | PA3~PAG |_| Unused pad | mm || 
30 PA7 int contro O | Inhibit determine control signal H Micwend 
31~33 | PGO~PG2 | | Unused teres teen 1] 
34 TCMP | Unconnected oe al 
35 | PG i Osc PION sca aah et one et ee 
36 PGS EBSY | | Unused el eer Ed 
37 | PGB MBSY FCT ET eco eee 
38 PG7 |_| Unused Se 
39~44 | PCO~PC5 |_| Unused Ee oe 
a5 [Raz seep Ti [av votage drop aetemnemnistpon 
“6 PC? ee icc ete peed et  — 
a7 VDD SEALS TS a ae ed eeebe ns ae eae 
mbusy O | Message busy signal penetra ss | 
50 PD2 | Unused Ee 
PD3 pbc O | Beep output signal Ea Gee 
52 PD4 | Unused 
bs PD5 KEY O | Key signal output —-— 
Bats, Ne NN RNC cf OTT 
55 PD7 | Unconnected eas Sie 
56-59 | PEO-PES SMES | a EE 
eomw Ves | ene eee 
61~64 | PE4~PE7 |_| Unused egal confi ome § | | 
65~72 | PHO~PH7 |_| Unused eas eee 
73-76 | PJO~PJ3 | | Unused pn 
PB7 WAKE UP | Wake up inhibit ; 
78~80_| PB6~PB4 Le iaa B s. FT eee ae eee ee ee 
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CIRCUIT DESCRIPTION 


3) Extended I/O : CXD10950 (Control unit 1C16) 


Pin No Port name Pin name 1/0 Function 
1,2 NC eer 
3~7 | PBI ~PB5 SHIMO1~SHIMO5 Destination determine port 
8 PB6 5OW 50W switch signal 
9 PB7 Unlock signal 
10 Vss 
11 PCO ENF1 O | Serial/parallel convert enable 
O | Serial/parallel convert data 
PC2 O | Serial/parallel convert clock 
14 PEs Control signal except FM transmit mode 
15,16 | Poa, PCS | VBS, VB2 
7 | POs VBI PeReici <1) eed 
18 Rey VBO O | VCO band data 
a8] Nese ee eee ire) iy 
CL a Rd a 
21 PD1 REN O | VCO1 enable i 
Shag ce ane oaeeaaeN Ee P02 PCK 3 a a 
23__| P03 PDA Mimi "7 es L 
24 PD4 O |} Unused 
25 Vss | 
Pree ED | O | DDS3 enable 


DDS2 enable 
DDS1 enable 
Bus 


ae 
ian 


Active level 


Initial state 


- 


©) 
; E ser 
Ik | : 


ae 


AE 
a 


c 


Bus 


Port E output register clear 


| 


4] ODEN | Output disable 
eae 
44 if RD | Read signal ti 
el a 

45 | és Chip select signal L 
46~48 | AO~A2 |_| Address signal | ea 
49 PEO il External AT TT input H 
50 PEI P TSI External AT TS input Hy Vea 
Ba} | NC 
2. REZ MBSY Hes Electronic keyer busy signal 
5G. <s | PER | | Unused 
54 | PAO PTTO O | External AT TT output H L 
55 PAT PTSO O | External AT TS output 79 ee 
56 { PA2 O | Unused chee L 
‘oy! Vss 
59~62 PA3~PA6 O | Unused IE 

PA7 LOGKEY O | Electronic keyer reset H if 

PBO SHIMOO | 


CIRCUIT DESCRIPTION 


4) Extended 1/O : CXD10950Q (Control unit IC22) 


63 PA7 
SS TS 9 ioe acca sonal ed 


Function 


Microphone DOWN switch signal 
Key input signal 


| PLL unlock in DSP 
| | | DRU-3 EOM signal 


VS-2 busy signal 


DSP reset signal Normally "H" 


rOTOFUO 


Active level | Initial state 


Port E output register clear 
Output disable 


Chip select signal 
Address signal 
DSP enable A 
DSP enable B 


DSP R/W signal 


Write signal : [i bes eh | 
Read signal L 
& 
= 


Unused 
DSP address signal 


aor 


L H 


H 


Unused 


Beep output signal 
Transmit output control signal 


Receive control signal 


Transmit control signal 


DSP bus 
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CIRCUIT DESCRIPTION 


5) Extended I/O : CXD1095Q (Control unit IC23) 


20~22 


Nh 
w 


yan 
wO}]o};]nN 


24 


27 


8 
2S) 
30~32 
33, 34 


40 


PDO~PD2 
PD3 
PD4 


PD5 
PD6 
PD7 
DO~D2 


NC 


LR 
ODEN 


45 


CS 


46~48 | AO~A2 


57 


62, 63 
64 


59 


49 PEO 
50. | PEI 
51 NC 
52 PE2 
53 PE3 
54 PAO 


oO 
{on 
on 
(op) 


PA1, PA2 
Vss 

VDD 

PA3 


PA4, PA5 
PA6, PA7 
PBO 


PABR2Z O | AT motor 2 control signal 


P aa 


35~39 | D3~D7 /O | Bus 


Pin No. Port name Pin name Active level 
EFT Rca aba neem nae ere 
s-9 | POT=PBy PPKIGPK [1 | Keymetinpet 
Vss maimed id hg enomemeas meson 
[Po oxKFIL 0 
2) PCr aKFIL © | Analog fiterselect signal 
13 PC2 15KFIL bie analog filter select signal 

oc 

PC? PUCK 0 

NC 


O | Unused 
AT motor control signal 


O | AT motor 2 control signal 


2 PPRIZ O | AT motor 1 control signal iz 


O | AT motor 1 control signal 


le 


Port E output register clear L 


42 Vss 
43 WR Write signal 
44 RD 


| | Chip select signal 


P THP 
PSS 


P DIM Rey Dimmer control signal 


P ENL3, P ENL2 


PLATC 


P KO 


P ENL1, P ENL4 O | Switch serial/parallel convert enable 


—_——_—_—— 
Output disable 


| 
| 
il Reed sional NOs ST andra eae 


| Address signal 
| Thermal protection signal 


Paes Microphone PTT switch signal 


H 
ER 


O | LCD driver enable signal 


O 


AT LED 


Unused 
| Key matrix input 


L 


HEF 
seo 


Initial state 


L 
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CIRCUIT DESCRIPTION 


TX-RX Unit (DSP Operation) 
@ Outline 

The TS-870S uses the DSP to carry out various pro- 
cessing aS compared with the conventional models. 
They include the following: 

- Modulation and demodulation 

- Filter processing 

- AGC processing (S-meter data output) 

- Mic amplifier AGC processing 

- VOX processing 

- Voice equalizing processing 

- Noise processing (noise reduction, beat cancel, 

automatic notch) 

- Speech processing (COMP meter data output) 

- Squelch processing 

- Sidetone and beep generation 


The commands and data for the microprocessor are 
listed below (see page 42). 

The TX-RX unit circuits are divided into the analog 
section that processes analog signals and digital sec- 
tion that processes digital data. The interface between 
the analog and digital sections is the analog-to-digital 
converter (IC25 : AK5340-VS) and digital to analog con- 
verter (IC16 and IC27 : AK4318-VS, IC34 : PCM69AVU). 


2SC2714(Y) 
20MHz 
OQ > 
1 
PEL IG 
| MB rai vco 
8600PF 
: 2SC3324(G) 2SK210(GR) 2SC2714(Y) 
| x3 
PLL CONTROL 
see rm VOL CONTROL 


HOST I/F BUS 


De 


2SC2714(Y) 


PLD 
7032LC44JLQ* 
(TIMING 
GENERATOR) 


8KW RAM 
MCMS56824AFN20 


64,.22MHz 


or 
MCM56824AFN25 


The unit has another digital to analog converter (IC26 : 
M62363FP) for VCA (electronic volume : M51131L) 
control. The volume is controlled directly by the micro- 
processor in the control unit (the volume is not con- 
trolled by the DSP). 


Digital section 

The digital section is explained below. Figure 17 is a 
digital section block diagram. 

The digital section consists of two DSPs (IC1 and 
IC2 : DSP56002FC40), RAM (IC7 : MCM56824AFN2*), 
three ROMs (IC4, IC5, IC6 : 27C256PCJJ**), and gate 
array (IC3:MBCG24173-6173) and PLD (ICQ: 
7032LC44JLQ*). The TX-RX unit has a PLL, but it is 
included in the digital section for convenience. * indi- 
cates the version number. 

The PLL in the TX-RX unit is controlled directly by 
the microprocessor in the control unit, and clocks of a 
fixed frequency of 46.32MHz are generated. This cir- 
cuit forms a VCO consisting of Q8 : 2SK210(GR), Q9 
and Q10 : 2SC2714(Y). Q8 is an oscillator and Q9 and 
Q10 are buffer amplifiers. Q5, Q6, and Q7 comprise an 
active low-pass filter. This low-pass filter converts the 
output from PLL IC 1C15 : MB86001PF to DC voltage 
and sends it to the VCO. 


D/A D/A AID D/A D/A 
PCM69AU M62323FP AK5340 AK4318 AK4318 


HOST I/F BUS 


DSP B 
DSP56002FC40 
(SUB) 


GATE ARRAY 
MBCG24173-6173 


Wait control 
Wait control 


32KB ROM 32KB ROM 32KB ROM 
27C256 27C256 27C256 
ES 


32KW ROM 


Fig. 17 Digital section block diagram 


a ee 


38 


CIRCUIT DESCRIPTION 


Figure 18 is a block diagram of the PLD (Program- 
mable Logic Device). The clock with a sampling fre- 
quency fs (45.234375kHz) is generated from the 
46.32MHz clock produced by the PLL in the TX-RX unit 
by the clock divider in the PLD. This clock is used for 
data transmission and reception between the analog- 
to-digital and digital to analog converters and gate array 
and data transmission and reception between the gate 
array, DSP, and the analog to digital and digital to ana- 
log converters. The PLD forms part of the bus control 
circuit for sharing the RAM and ROM with two DSPs 
and the circuit that accesses the ROM. 

The gate array is used as the interface between the 
analog to digital and digital to analog converters and 
the DSP. Data is received from the analog to digital 
converter, or transmitted to the digital to analog con- 
verter, and each DSP Is interrupted in the 1/fs sampling 
intervals. The gate array interfaces two DSPs for com- 
munication, and the two other DSPs control the bus for 
sharing the RAM and ROM. 

The DSP has a 24 bit fixed-decimal DSP. It operates 
with the 40MHz clock, but the external 20MHz clock is 
given to the DSP. The DSP operates the 40MHz clock 
generated in the PLL in the IC. The clock is pro- 
grammed to be output to pin 123 (CKOUT) of the DSP. 
Transfer of commands with the microprocessor is car- 
ried out through the host interface of the DSP. 

The ROM and RAM are shared by two DSPs. When 
one of the DSPs is being accessed, the other DSP 
waits. It is carried out by the gate array and PLD. 
Three 8 bit ROMs are used to implement 24 bits. 

The analog to digital converter (IC25 : AK5340-VS) is 
an 18 bit A-> type ADC for audio equipment. There are 
two channels, R and L. The R channel is used for the 
receive signal and the L channel is used for the micro- 
phone input signal. The digital to analog converter 
(I1C16 and IC27 : AK4318-VS) is a 18 bit A-X type DAC 
for audio equipment. The digital to analog converter 
has two channels like the analog to digital converter : 
1C16 uses the R channel for the beep signal and the L 
channel for the transmit signal, and |C27 uses the R 
channel for the monitor signal and the L channel for the 
decode signal. Another digital to analog converter 
(IC34 : PCM69AU) is an 18 bit DAC for audio equip- 
ment, and uses the Rch for AGC and the L channel for 
audio signals in FM. 


WTB (GATE ARRAY side) 


46.32MHz 


11,58MHz : SK2 


2.895MHz : BCK, NBCK 
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ROM 
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A15 
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ROMS 


Fig. 18 PLD block diagram 


@ Flow of transmit/receive signals 

Flow of transmit/receive signals is explained below, 
together with the analog and digital sections. Flow of 
receive signals is explained first. See Figure 19. 

The receive signal input from pin 3 (RIF) of CN1 is 
amplified by 1C43 : NJM5532M. If a HIGH signal is in- 
put to RIF, its amplitude is limited to prevent any signal 
that exceeds the input range to the analog to digital 
converter (IC25 : AK5340-VS). The signal is passed 
through the band-pass filter and buffer amplifier, and 
its frequency is converted by the mixer (IC18: 
MC74HC4053F). The frequency of the receive signal 
is about 1/4 of sampling frequency fs. The fs/4 fre- 
quency is the most stable frequency for digital signal 
processing. The receive signal of the fs/4 frequency is 
passed through the buffer amplifier, amplified by am- 
plifier C21 : NJM4560M, and converted to digital data 
by the analog to digital converter (IC25). 
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This data is read into the gate array (IC3 : MBCG 
241873-6173) in sampling intervals 1/fs. The data read 
into the gate array is fed to the DSP in 1/fs for process- 
ing. DSP A (IC1 : DSP56002FC40) carries out auto 
notching, demodulation, noise processing, and 
squelch processing, and DSP B carries out AGC and 
filter processing. 

AGC data, one of the DSP B operation results, is 
sent to the digital to analog converter (IC34: 
PCM69AU) from pin 33 of DSP B (IC2: DSP56002 
FC40) in 1/fs intervals. AGC data is converted to an 
analog current by 1C34, and converted to an analog 
voltage by the I-V converter IC35 : AD822AR, and is 
output to the RF unit as the AGC voltage. The AGC 
voltage is reversed by the reversing amplifier |C35 : 
AD822AR, and the S-meter voltage used for packet 
communication is generated and output from the 
SMET terminal of ACC2 (J5). 
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The digital data demodulated by two DSPs is sent to 
the gate array in 1/fs intervals. The data is sent to the 
digital to analog converter (IC27 : AK4318-VS) from pin 
68 of the gate array in 1/fs intervals and converted to 
an analog signal. The demodulate signal converted to 
an analog signal is passed through the third low-pass 
filter |C28 : NJM2100M. This low-pass filter eliminates 
the alias components. The demodulate signal then 
enters the VCA (IC29 : M51131L). The VCA attenuates 
and outputs the demodulate signal according to the 
voltage given to pin 8 of IC29. The voltage at pin 8 is 
the voltage corresponding to the rotational angle of the 
AF VOL, and is controlled by the microprocessor in the 
control unit. The demodulate signal is passed through 
the VCA, amplified by the AF amplifier (IC33 : LA4422), 
and output to the speaker and headphone. 

Demodulation data used for packet communication 
is passed through low-pass filter |C28 : NJM2100M, 
then attenuated by the VCA IC31 :M51131L. The at- 
tenuation amount is determined by the value set on 
the menu. The signal is passed through the VCA and 
ACC2 (J5) through the buffer amplifier Q17:2SC 
2412K(S), and output to the TNC. 


1C27 


AD822AR 


© CN11- 6 
© acc 


IC35 
AD822AR 


Fig. 19 Flow of receive signal 
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Then, flow of transmit signals is explained below. 
See Figure 20. If the mode is SSB, FM, or AM, the 
signal from the microphone is input. The signal enters 
the TX-RX unit through CN4. The signal is amplified by 
amplifier C22 : AD822AR, and goes to the multiplexer 
(IC23 : MC74HC4052F). The multiplexer is used to 
switch between the microphone signal, the play signal 
from the DRU-3 (option), and packet signal. The signal 
passing through the multiplexer is amplified by ampli- 
fier 1C24 : NJM2100M, and converted to digital data by 
the analog to digital converter (IC25 : AK5340-VS). The 
data Is read into the two DSPs in the same way as for 
the receive signal. In transmit mode, DSP A carries out 
modulation, speech processing, and carrier signal gen- 
eration in CW, FSK, and FM modes, while DSP B car- 
ries out VOX processing, voice equalizing processing, 
preemphasis processing (in FM mode), and micro- 
phone amplifier AGC processing. 

The DSP does not perform modulation in FM mode. 
The DSP sends a 455kHz carrier signal from pin 1 (TIF) 
of CN1, adds subtone to the carrier signal, 
preemphasizes sounds, and limits the amplitude. 
Preemphasized audio data is sent from pin 33 of DSPA 
(IC1 : DSP56002FC40) to the digital-to-analog con- 
verter (IC34 : PCM69AU) in 1/fs intervals, and con- 
verted to an analog current. The analog current is con- 
verted to the audio signal of the analog voltage by the 
|-V converter IC36 : NJM4560M. IC36 also serves as 


MULTIPLEXER 


DIFF. AMP 1C23 
MC74HC4052F IC25 1C16 


AMP = AK5340-VS 


> 


V 


the third low-pass filter that eliminates the alias com- 
ponents of the audio signal. The analog audio data sig- 
nal is output from pin 3 (FMD) of CN3 to the PLL sec- 
tion. 

The data modulated by the two DSPs (including FM 
carrier data) is sent to the gate array in the process as 
the demodulated signal. The signal is sent from pin 60 
of the gate array to the digital to analog converter (C16 
: AK4318-VS) in 1/fs intervals, and converted to an ana- 
log signal. The frequency of this signal is fs/4. The 
analog modulated signal is passed through the third 
low-pass filter 1C17 : NJM2100M to eliminate alias 
components. The signal is converted to the 455kHz IF 
signal by the mixer (IC18 : MC74HC4053F) and two 
ceramic filters (CF2 and CF3), and output from pin 1 
(TIF) of CN1. 

Monitor data, one of the DSP operation results, is 
sent to the gate array in the same process as the de- 
modulate signal. Like the demodulate signal, the sig- 
nal is sent from pin 68 of the gate array to the digital to 
analog converter (IC27 : AK4318-VS), and converted to 
an analog signal. The analog sidetone signal is passed 
through the third low-pass filter |C30 : NJM2100M and 
attenuated by VCA (IC31 : M51131L). The attenuation 
is determined by the rotational angle of MONI VOL. 
The flow of the signal after passing through the VCA is 
the same as for the demodulate signal. 
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Fig. 20 Flow of transmit signal 
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@ Sidetone signal flow 

When the electronic keyer is pressed, the sidetone 
is Output. The sidetone is processed by DSP A. 
Sidetone data, a DSP A operation result, is output to 
the speaker or headphone in the same process as the 
monitor data. See Figure 21. 


@ FSK tone signal flow 
The flow of the FSK tone signal is the same as that 
of the sidetone. See Figure 21. 
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Fig. 21 Sidetone and FSK tone signal flow 


@ Beep signal flow 

When pin 6 (BEEP) of CN7 goes HIGH, DSP A sends 
beep data to the gate array in the same process as the 
demodulate signal. Like modulation data, the signal is 
sent from pin 60 of the gate array to the digital to ana- 
log converter (IC16 : AK4318-VS) in 1/fs intervals, and 
converted to an analog signal. The analog beep signal 
is passed through the primary low-pass filter 1C19 : 
NJM4560M, and attenuated by VCA (IC29 : M51131L). 
The attenuation is determined by the value set on the 
menu. The flow of the signal after passing through the 
VCA is the same as for the demodulate signal. 
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Fig. 22 Beep signal flow 


@ DRU-3 recording and playback 

The DRU-3 is controlled by the microprocessor in 
the control unit. During the DRU-3 recording, the MIC 
signal amplified by the differential amplifier (1C22 : 
AD822AR) is input to the DRU-3, and recorded. During 
DRU-3 playback, the playback signal is input to the ana- 
log-to-digital converter by switching the multiplexer 
(IC23 : MC74HC4052F). When the DSP receives a 
command “VOX ON and DRU playback" from the mi- 
crocomputer, pin 38 of DSP B (IC2 : DSP56002FC40) 
goes HIGH and the SS line goes LOW. When the SS 
line goes LOW, the microprocessor sets the trans- 
ceiver to transmit mode. This operation does not occur 
at the playback sound level of the DRU-3. Even if no 
sound !s recorded, the transceiver enters the transmit 
mode when a DRU playback command arrives while 
VOX is ON. See Figure 20. 


@ VS-2 audio signal flow 

The audio signal output from the VS-2 is not pro- 
cessed by the DSP. The signal is amplified by the AF 
amplifier, and output to the speaker or headphone. 
The VS-2 is controlled by the microprocessor. See Fig- 
ure 23. 
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Fig. 23. VS-2 audio signal flow 
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& Commands and data transferred to or from the 

microprocessor 

To understand the DSP processing, the commands 
sent from the microcomputer to the DSP, and data 
sent from the DSP to the microcomputer are described 
below. 

For details of error status, see the error list (Table 
10). 


1) Microprocessor — DSP 
e Transmit mode 
e Transmit filter 
e CW rise (fall) time 
e FSK shift width 
e Squelch level 
¢ Applicable filter follow speed 
e SPAC interrelation time 
e Check mode operation setting 
¢ VOX delay time 
¢ AGC release time 
¢ TX AGC release time 
¢ AGC correction 
e TX equalizing 
e¢ FM modulation 
¢ Processor compression level (LOW) 
¢ Processor compression level (MID) 
¢ Processor compression level (HIGH) 
e¢ RX AF AGC gain (AM/FM) 
¢ RX AF AGC gain release time (AM/FM) 
¢ TX AGC gain (packet input) 
e Receive mode 
¢ Receive filter 
¢ CW pitch frequency 
¢ FM subtone frequency 
° Noise/interference elimination mode setting 
¢ Auto notch follow speed 
¢ Operation flag 1 
¢ VOX gain 
e RF gain (AGC) 
¢ TX AGC gain 
¢ AM modulation 
e Carrier level 
¢ Operation flag 2 


2) DSP — Microprocessor 
e S-meter data 
¢ Compression level data 
e Squelch status 
¢ Microphone level data 
e Error status 
¢ Check mode status 


01 
02_| Man DSP wace evor SSCS 
07 | Mein OSP SC exceptional reception 
OA [ MainDSPNM 


oe Command cannot be transferred from the main DSP 
to the sub DSP. 


10 RAM check error 1 
lt RAM check error 2 
2 


1 Gate array check error 
BY Sub DSP stack error 


22 
Sub DSP SCI line idle detection 
SUMS NMI ec hanA Os 30 anya gia 
2C Reserved 
0 
1 


25 
26 
27 
2c 
29 
2A 
2B 


Table 10 Error fist 
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@ New function circuit 

The TS-870S noise processing, auto notch, line en- 
hancer, SPAC, and beat cancel functions are character- 
istics of the DSP digital signal processing. These func- 
tions and other features are described below. 


1) Auto notch 

The auto notch corresponds to the IF filter used in 
the previous models. It is an adaptive filter, and em- 
phasizes weak signals by tracking interfering signals 
automatically in the AGC loop (the reception gain in- 
creases). The notch filter has very good damping and 
frequency characteristics in the receiving bandwidth. 


2) Beat cancel 

The “beat cancel” corresponds to the AF filter used 
in the previous models. It also is an adaptive filter, and 
finds and removes beat components from the received 
signal. Unlike the notch filter, this filter removes mul- 
tiple beats, but it does not emphasize weak signals 
even if the beat is canceled. 


3) Noise reduction 

The TS-870S uses a line enhancer or SPAC to re- 
duce noise. One of these two functions should be as- 
signed to the N.R. key on the front panel. 

The line enhancer is an adaptive filter which does 
not attenuate the target signal, but attenuates only 
noise. If the conditions are not very bad, the S/N ratio 
can be improved greatly. 

Select SPAC to improve the S/N ratio effectively. 
SPACE stands for “Speech Processing System by use 
of Auto Correlation function.” It takes the periodical 
signal (target reception signal) and suppresses noise 
using the Auto Correlation function. Since SPAC takes 
reception signals with a certain time width, the signals 
become discontinuous and cause noise. 

Since the auto notch, beat cancel, and line enhancer 
are adaptive filters, their characteristics change accord- 
ing to the input signal. If the automatic tracking is set 
to OFF on the menu when the filter effect is good un- 
der good signal conditions, the effect does not change 
even if the conditions turn bad. 


4) VOX 

DSP processes the correlation between the re- 
ceived signal and signal from the microphone, and car- 
ries out the conventional anti-VOX processing. There- 
fore, TS-870S does not have anti-VOX. 


5) SSB modulation/demodulation 

TS-870S uses the PSN modulation/demodulation 
used for TS-950 and subsequent models. With the in- 
crease in the DSP operation precision, the side-band 
suppression has been improved in a very wide band- 
width from 25Hz to 6kHz (80dB or more for modulation 
and 90dB for demodulation). The PSN method does 
not eliminate all group-delay distortion because the Hil- 
bert converter uses an IIR filter. The TS-870S uses a 
linear phase shifter with a Hilbert converter containing 
an FIR filter. As the FIR filter can keep group delay 
constant, it does not cause group-delay distortion. 
However, as the group-delay itself increases, if the lin- 
ear phase shifter is set to ON via the menu, a signal is 
transmitted several ms after a voice enters the micro- 
phone. 


@ Analog section and other circuits 

The analog section and other circuits were de- 
scribed in the flow of transmission and reception sig- 
nals. This section describes the circuits that were not 
explained in the flow of transmission and reception sig- 
nals. 


1) Reference voltage circuit 

Since TS-870S does not have a negative power sup- 
ply, a 2.5V reference voltage, which is half the power 
Supply voltage, is supplied to the OP amplifier to pro- 
cess analog signals linearly. Fig. 24 shows this circuit. 
2.5V are produced by dividing the power supply volt- 
age by R129 and R132. This voltage is provided to the 
circuitry through buffer amplifier 1C19 or IC20. 
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Fig. 24 Reference voltage circuit 
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2) Pop mute circuit 

The mute circuit shown in Fig. 25 reduces the pop 
sound when the power is switched ON and OFF. If 
CN7 pin 16 AMUT is LOW, the mute circuit consisting 
of 1C44 : TC7SO4F and Q22 : DTC124EK mutes the AF 
amplifier (1C33 : LA4422) and suppresses the pop 
sound when the power is turned ON. A microproces- 
sor controls AMUT and cancels muting at an appropri- 
ate time. é 

When the power is turned OFF, muting is also con- 
trolled by AMUT, but is done only if the power switch 
ON TS-870S is pressed. The circuit comprising Q25 : 
DTAT43EK, @26' > DICT24xK, and Q27 --DICI43EK 
suppresses the pop sound when the external power 
supply switch is turned OFF. When this switch is 
turned OFF, the voltage of the AF amplifier power sup- 
ply 14A decreases. When the 14A voltage falls, O25 
becomes active (ON), and then Q26 becomes active 
(the collector goes LOW to mute the AF amplifier and 
suppress the pop sound. Q27 prevents muting when 
the voltage of the AF amplifier power supply 14A falls 
during transmission. 


AF AMP 


14A IC33 : LA4422 


INV. AMP INV. AMP 
IC44 Q22 
TC7S04F DTC124EK 


Q25 
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27 
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The TS-870S uses AF amplifier |1C33: LA4422 pin 4 (DC) as the 
mute pin. 


Fig. 25 Pop mute circuit 


@ Transmit/receive frequency characteristics 
correction circuit 

The transmission sound quality has a flat frequency 
characteristic due to DSP modulation. However, the 
low-frequency range is also flat to the cut-off fre- 
quency, so the model has less clarity compared to the 
conventional transceivers. A correction circuit is pro- 
vided to suppress the low-frequency range. It consists 
of R141, R155, and C145 in the TX-RX unit, and it is 
-2dB at 300Hz for 1kHz. 

To return to the flat frequency characteristic, re- 
move C145 and replace R155 with a 1.8kQ resistor. 
(See Figure 26.) 

The receive frequency Is also flat, as well as the hi-fi 
sound quality when the filter is widened. When the 
receive frequency is flat, the volume of the low-fre- 
quency range becomes insufficient, So a correction cir- 
cuit that slightly emphasizes the low-frequency range 
is provided. It consists of R204, R205, R208, and C208 
in the TX-RX unit, and it is +2dB at 1kHz for 3kHz. 

To return to the flat frequency characteristic, re- 
move R205. (See Figure 26.) 
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Fig. 26 Transmit/receive frequency 
characteristics correction circuit 
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RF UNIT (X44-3210-00) (A/9) : RF 


Ref. No. Use/Function Operation/Condition 
Q Switching On when exit RX on. 


1 
Switching On when TX. 
Q3 Switching Off when ATT1 or ATT2 on. 


Q5 TX RF amplifier Drive output (TX frequency) 
Q6 Switching DATT on 


Q8 Switching 1/2» 1.62MHz~2.49MHz 2/2 : 2.49MHz~3.99MHz ; 
Switching 1/2 : 6.99MHz~7.30MHz _2/2 : 13.99MHz~14.49MHz 
Q11 Switching 1/2 : 20.99MHz~21.49MHz 2/2 : 21.49MHz~30.00MHz 
Q16 Amplitier LO1 : 73.08MHz~103.05MHz 
Q17~20 Mixer fLo1 — fRF = 73.05MHz 
Q23 Mixer 73.05MHz — 64.22MHz = 8.83MHz 
Mixer 73.05MHz — 64.22MHz = 8.83MHz 
Q32 AGC NB (Noise blanker) 
Q33 Amplifier/AGC 8.83MHz 
Q37, 38 Mixer 8.83MHz — 73.05MHz 
Q39 Amplifier TX IF 


Q42 Switching RF blanking 
Q43, 44 DC amplifier ALEC 
On when AM mode 
DC amplifier ALC 
Ww 


Q50 DC amplifier ALC amplifier 


Switching Pulse generate when AM transmission mode. 


Q52 DC amplifier ALC amplifier 
Q54 Switching Off when NB. 
Q55 Switching Make relay for linear. 
Q56 Switching On when TX. 


S 
Switching 
Switching 


RXB generate 
On when AIP off (0~21.49MHz). 


Switching On when AIP off (21.49~30MHz). 
Switching On when AIP off. 

Q64 Switching On when AIP on. 

Q66 Switching On when Rx. 3 

Q70, 71 Switching CKY 

Ca mito ene tee en 
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D5 
D59 


D8 RF switch On when Rx. 
D11~33, 35 RF switch BPF switch 
536,37 __| AF switeh 
D38, 39 RF switch ON when 21.49MHz or more RF amplifier selection. 
40, 41___| RF switch 
12V (ALC voltage for linear) 
Switch Pulse generate 


Reverse current prevention 


BV Wotage shi 
8 


Relay surge absorption 
Reverse current prevention 


D60 
D61 


RF switch 
RF switch 


D62 TRRE switch 


D63, 64 


RF switch 
RF switch 


D67 


RF switch 


D71 
D72 


RF UNIT (X44-3210-00) (B/9) : PLL 


os 


RF switch 


D69 RF switch 8.83MHz filter changeover (6kHz). 
D70 Zener diode 6.2V (Voltage shift) 


Zener diode 
Switch : 


Use/Function 


Q500 


alle 
Buffer 


Q502 


Amplifier 
Mixer 1C506 input buffer 


Q503 Buffer D/A buffer 
a504, 605 | Switching 


0513 
Q514, 515 
Q516 


Q506 Buffer 
Q507 | Amplifier 
Q508 Buffer 
Q510 ‘| Buffer 
Q511 Buffer 
Q512 Amplifier 


Tripled circuit 
Buffer 
VCO A changeover 


Q517 
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VCO B changeover 


ALC 
RBK 
On when 29MHz. 
On when AIP on. 
On when RX. 
8.83MHz filter changeover (15kHz). 


8.83MHz filter changeover (3kH7z). 
8.83MHz filter changeover (6kHz). 


On when TX 


4.7V (Voltage stability) 


CKY 


Operation/Condition 
D/A buffer 
20M#z (fsto) 


5.46~4.46MHz 


Output for chopper 
LO3 (8.375MHz) 
For LO3 output 
For LO4 output 

REF 20MHz 

fspT x 3 = 6OMHz 
Reference oscillator 2OMHz 


Lo-6/US 


DESCRIPTION OF COMPONENTS 


Butte 
Mixer IC508 input buffer 
Active LPF 


IC506 


Mixer 


AVR 
Vari-cap diode 
Switching 
Vari-cap diode 
Switching 


Vari-cap diode 


Switching 
Vari-cap diode 


D507 Switching 


D508 Reverse current prevention 


FINAL UNIT (X45-351X-XX) (A/5) : FINAL 


| Ref.No. | Use/Function 
Pre-drive amplifier 
Drive amplifier 


Drive bias supply 


94.54~103.05MHz 


VCO A~VCO D output (73.08~103.05MHz) 


73.08~103.05MHz 
For LO1 output 
Comparison 1MHz 


Q528, 529 Active LPF 
Q530 Amplifier PLL IC 1C507 input (18~48MHz) 


O533 Amplifier 18~48MHz 
Q532 Amplifier LO2A output (64.22MHz) 
Switching PLL unlock signal output ("H" : Unlock) 
Q534~536 Active LPF Comparison 20kHz (5kHz in FM mode) 
0537 Switching FM modulation input on/off 
Q800 Reference oscillator Reference frequency 20MHz oscillation. 
ic500___| DDS 
1C501 DDS 1.625MHz for LO3 
\C502 DDS For LO4 
IC505 Mixer 1.46~0.46MHz > 5.46~4.46MHz 


5.46~4.46MHz > 54.54~55.54MHz 
2~5 : Frequency division ratio input 
9 : Lock voltage output 


2~5 : Frequency division ratio input 


9 : Lock voltage output 


13.8V — +9V low drop-out 


6 : 18~48MHz input 
11 : Unlock output (Unlock : “L") 
73.05~103.05 + 54.54~55.54 = 18~48MHz 


6 : 64.22MHz input 
11 : Unlock output (Unlock : "L") 


13.8V > +9V 


15 : 20OMHz input 


15 : 2OMHz input 


VCO A 
VCO A output 


VCO B 
VCO B output 


VCOC 
VCO C output 


VCO D output 
Unlock signal detection 


0-00 : K,P,M,M2,X 


Wide-band amplification of HF band 


Temperature compensation of drive 


Operation/Condition 


Push-pull wide-band amplification of HF band 


Final bias supply 
Temperature compensation 


Final amplifier 


Temperature compensation of final 


Push-pull wide-band amplification of HF band 


2-71 : E,E2,E3,E9 


Temperature sensing of pre-drive 
Temperature.sensing of drive 
Temperature sensing of final 


D504 Reverse power connection protection 
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DESCRIPTION OF COMPONENTS 


FINAL UNIT (X45-351X-XX) (B/5) : FILTER 


; 
Q6 Switch Antenna tuner through tune 
IC] Band data decoder 


D1 High-frequency rectification Reflected wave rectification 


aaa! 


D3 | Voltage stabilization 5.1V : 

D4 Relay surge absorption 1.6~2.0MHz LPF relay 

D5 Relay surge absorption 2.0~4.0MHz LPF relay 

09 Relay surge absorption 


D10 Relay surge absorption 
D11 


Switching 


FINAL UNIT (X45-351X-XX) (C/5) : CONNECTION 


Ref. No. Use/Function Operation/Condition 
Q401~403 DC/DC -6V 


Q404 Ripple filter 14S > 14V 
0405 Ripple filter, AVR 
Q460, 461 Mixer 

Q470, 471 TX 


@472, 475 Amplifier TX IF 
C402 5V AVR 8V — 5V (For PLL) 
pales 
D401 Rectification 
402 Current stabilization 
D450 Reverse current prevention 
D451~456 RF switch BPF switch 


4 
D457 Reverse current prevention 


FINAL UNIT (X45-351X-XX) (D/5) : AVR 


Q601 Switch 14S supply when power switch on. 
Q701 Switch On when fan operation 

Q702, 703 Switch Fan motor drive 

IC601 8V AVR 13.8V — 8V (Analog 8V : 8A) 

IC602 8V AVR 13.8V > 8V (Digital 8V : 8D) 

D601 Relay surge absorption 

D701 Reverse current prevention : 


FINAL UNIT (X45-351X-XX) (E/5) : RELAY 


[RefNo [| _Use/Funetion | 


Operation/Condition 
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DESCRIPTION OF COMPONENTS 


AT UNIT (X53-3340-02) 


2 


Use/Function 
Amplifier 

Switching 

Switching 

DFF 


Analog switch 


D10 
D101~103 
D105~108 


D109, 110 Switching 


Analog switch 


Motor drive 


Motor drive 


AVR 
Detector 
Detector 
Switching 
Switching 
Switching 
Switching 


Operation/Condition 
Waveform shaping 

On when APRE is “H". 
Motor speed control pulse 
Phase difference detection 


For control changeover motor 1 


APRE 


For control changeover motor 2 


13-8705 


For motor 1 


vCC1 


For motor 2 


Amplification difference detection 

+5V 

Current component amplification detection 
Voltage component amplification detection 
Clipper 

Spike absorption 

Spike absorption 


Spike absorption 
Band data 


vCC2 VR 
[ee 
3 
O 
| 2) 
DRIVER 
B 


VZ1 


2 VOUT1 


Y VOUT2 
O VZ2 
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DESCRIPTION OF COMPONENTS 


CONTROL UNIT (X53-356X-XX) (A/4) : CONTROL 


0-11: K,P 0-21: M 0-22 : M2 0-71: X 2-71:E 2-72 : E2 2-73 : E3 2-74: E9 
Q3, 4 Switching Multiplexer changeover 
Q5 Switching EEPROM write control changeover 
Switching AT control (PR11, PR12, PR21, PR22, APRE, SPED) 
OWZ, WE Switching AT-300 control and input (TS, TT) 
Q16 Switching 1C24 control (Reset) 
Switching IC24 control (CH1, 2, 3, 4) 
Switching IC24 control (DASH) 
Q28 Switching KEY signal 
Q33 Switching BLNK signal 
C3 Regulator 
C4 EEPROM Adjustment data saving 


Reset, Power supply changeover 


Inverter 


ROM 
AND gate 


C8 RAM 8kK-byte 
Cons Multiplexer 


Bidirectional buffer 


Extended |/O 
Decoder 
Latch 


Encoder gate array 


CIA) 


C 
c 


C25, 26 Schmitt trigger 


OR gate 


D1~3 


Protection diode 


C277, Level shift RS-232 level shift 
28 OP amplifier Buffer 
29 


D4 Voltage detector Voltage drop detection (About 10V) 
D10 Protection diode MU line 
D12 Protection diode SS line 


System reset and Back-up power supply changeover 
8 bit microcomputer (Main) 


Reverse data 


A/D data changeover 


64K-byte 
Chip select combination for RAM and ROM 

Data bus input/output changeover 

8 bit x 4, 4 bit x 1 

Converts the address signal into a chip select signal for each IC. 
Chip select signal latch 

Encoder pulse count 
8 bit microcomputer (Electronic keyer) 
Encoder chattering absorption 


CKY signal and BPC signal combination 
Power supply 


bOo-0/US 
DESCRIPTION OF COMPONENTS 


CONTROL UNIT (X53-356X-XX) (B/4) : SW 


[RefNo | _Use/Funetion__—_—+(|~_—~S~S~SCS~SCSCS~« ration Contin SSSSC~*d 
mma. 7 mea ae ew 
i ee ee 
LED 


TX-RX UNIT (X57-4620-00) 


Q1 Switch Change SS line to low when VOX active. 
Amplifier 64.22MHz 


Q3 Amplifier REF 20MHz 
Switch On/Off when squelch open/close (For packet). 


057 | Active LPF PMI ee 
Q6 Active LPF PLL loop filter 
Q8 VCO 46.32MHz oscillation circuit 


Output buffer 


OSS Buffer TX IF 455kHz 

Q14 Amplifier TX IF 455kHz 
Buffer Receive signal for DSP processing (11.3kHz) 
ACC? aucio output 

Q22 Switch Mute signal (Power on/off) 


Buffer 
Pulse generator 
Switch 
Q27 Switch Mute signal absorption (Mute inhibit when TX) 
DSP A Main DSP 
Sub DSP 
For interface 
Low (DO~D7) 32KB 


RX IF 455kHz 
AF mute 
Mute signal 


Gate array 
DSP ROM 


IC5 DSP ROM Mid (D8~D15) 32KB 
C6 DSP ROM High (D16~D23) 32KB 


CF DSP RAM 8K ward 
C9 PLD Timing generator 
IC15 PEIEIC 1 46.32MHz clock generation 
DAC Rech : BEEP signal (About 1kHz) Lch : Transmission signal (11.3kHz) 
[Giz Active filter TX (fe = 49.1kHz) 3rd LPF 
IC18 Mixer RX : 455kHz > 11.3kHz TX : 11.3kHz > 455kHz 
IC19 Voltage follower, Active LPF Reference voltage buffer, BEEP LPF (fc = 1.9kHz) 
Voltage follower Reference voltage buffer 
IC21 ~— LPF, Buffer RX IF 11.3kHz 


Amplifier Microphone amplifier, unbalanced/balanced modulation 
MIC, DATA, DRU-3 changeover 

TX microphone amplifier, unbalanced/balanced modulation 
VCA control 
Rech : Monitor signal Lch : De-modulation signal 
De-modulation signal (fc = 10.6kHz) 
VCA (Electronic volume) De-modulation signal, BEEP 

Active LPF Monitor signal (fc = 5.3kHz) 


VCA (Electronic volume) Packet AF, monitor 


AF amplifier Audio amplifier 


a 
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DESCRIPTION OF COMPONENTS 


Use/Function Operation/Condition 


Rech : AGC signal Lch : FM modulation signal 


C35 |-V converter, Inverter AGC and S-meter voltage 
eo 
C36 |-V converter, Active LPF FM modulation signal (fe = 7.2kHz) 


13.8V — Analog 5V 
Digital 8V — Digital 5V 


= 13.8V — 5V for PLL 
13.8V — 8V for PLL 
= 42 mal Buffer VCA control : 


i Reverse current prevention 


lo-o/VU0 
SEMICONDUCTOR DATA 


PLL : MB86001PF (RF Unit 1C507, 509, TX-RX Unit IC15) 


@ Terminal connection diagram 


@ Terminal functions 
Pin No. 
1 


Function 


Power supply pin. 


| Shift register clock input pin. Serial data is taken in at the rising edge of the clock signal. 
The input section contains a Schmitt trigger circuit. 


Serial data input pin for setting the divide ratio of each divider. The input section contains a Schmitt trigger circuit. 
Shift register load enable signal input pin. When LE is high, the divider ratio data is transferred to the latch specified 
by the control bit. This data is used as the divide ratio of each divider. 

The input section contains a Schmitt trigger circuit. 
Switch pin for selecting the latch for setting the divide ratio of each divider. When the S pin is low, latch V1 is 
selected. When the S pin is high, latch V2 is selected. The divide ratio data is then sent to the divider. 
Divider input pin. The input section contains a bias circuit and an amplifier. 
Connect the voltage control oscillator (such as a VCO) by AC-coupling. 
Ground pin. 

Phase comparator output pin (charge pump). The Do1 output level can be reversed by FC. 

The reference divider output fr and divider output fv are related as follows. On when CNTL is low. 
fr > fv : High level (FC : Low), Low level (FC : High), fr = fv : High impedance, 

fr < fv : Low level (FC : Low), High level (FC : High) 
Do2 O | Phase comparator output pin (charge pump). The relationships between the reference divider output fr and divider 
[eed 5 output fv are the same as for Do1. On when CNTL is high. 

Pin that controls charge pump outputs Do1 and Do2. The relationships between CNTL, Dol and Do2 are as follows 
When CNTL is low, Do1 : Output, Do2 : High impedance. When CNTL is high, Dol : High impedance, Do2 : Output. 
Phase comparator output pin. When PLL is locked, LD is high. When PLL is unlocked, LD is low 
O | Divider division output monitor pin. A signal is output from the pin in monitor mode. 

Normally, this pin has high impedance. 
Phase comparator input switch pin. 
Reference divider division output monitor pin. A signal is output from this pin in monitor mode. 
Normally, this pin has high impedance. 

Reference divider input pin. The input section contains a bias circuit and an amplifier. 
Connect the reference oscillator (such as TCXO) by AC-coupling. 


| 16 | vss | - | Ground pin. 


53 


bO7-O/U0O 
SEMICONDUCTOR DATA 


Bidirectional buffer : TC74VHC245F (COntrol Unit 1C15) 


@ Terminal connection diagram @ Logic diagram @ Truth table 


ore 
FS [Dm] Abus [8 bus | stat 


X: Don't Care Z: High impedance 


id wale 
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15-38/05 
SEMICONDUCTOR DATA 


DC/AC Converter : AK4318-VS (TX-RX Unit IC16, 27) 


@ Terminal connection diagram @ Block diagram 
DIFO DIF1 DVDD DVSS AVDD AVSS 
se O—O O—O 
NG T71™ [10 Cet hie 
LRCK ee 
AOUTL+ erial Input 
BICK Interface © VREF 
AOUTL- SDATA O 
AOUTR+ 
AOQUTR- PD db C) AOUTL+ 
ee Interpolator O AOUTL- 
SMUTE © 
CKS 
ZMUTE O © AOUTR+ 
DEM1 
Interpolator O AOQUTR- 
DEMO DZF O 
eure TST O De-emphasis 
xTO Control 
XTI 
BY DEMO DEM1 XTi eX Ome CKS 
@ Terminal functions 
Pin No. Pin name 1/0 Function 
1 NC - 
Y VREF O | Reference voltage output pin (AVDD) - 3.75V. The 10uF electrolytic capacitor and 0.1uF ceramic capacitor 
are connected between VREF and AVDD. 
3 NC ~ 
4 AVDD — | Analog power supply pin (+5V). 
5 AVSS — | Analog ground pin. 


6 Te SME | Test pin (pull down). Must be open or low. 
8,9 DIFO, DIF1 | Input format pin. Supports four modes. 


10 DVSS — | Digital ground pin. 
Pet Oe” | DVDDAY a? 20 [| Digital power supply pin (+5V). 
{2 LRCK | L/R clock pin. Determines the input serial data channel. 
Ie BICK | Serial bit clock pin. The clock latches serial data. 
Serial data input pin. Number two's complement MSB first. 


Reset pin. When this pin goes low, the filter and modulator are reset. 
Make this pin low to reset the filter and modulator when the power is turned on. 
Clock input pin. Connect a crystal oscillator between XTI and XTO or input the external CMOS clock to XTI. 


The clock frequency can be selected with the CKS pin. 

Crystal oscillator output pin. If the crystal oscillator is used, connect it between the XTO and XTI pins. 
If the external clock is used, open this pin. 

Soft mute pin (pull down). High : Soft mute, Low : Cancel 


I CKS | | Clock select pin. Low : CLK 256 fd, High : CLK 384 fs 
22 PZE Zero input detection pin. High when the data input to the SDATA pin for both channels becomes zero 8192 
times consecutively. 


| 23. | AOUTR- |} '0 | Right-channel analog negative output pin. 
24a VAQUTR Aa | Right-channel analog positive output pin. 
255) | ACUTE IO wpe | Left-channel analog negative output pin. 
26m et ROUTES |e} 0) Left-channel analog positive output pin. 
2a 28 NC =] 8 
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SEMICONDUCTOR DATA 


AC/DC Converter : AK5340-VS (TX-RX Unit IC25) 


@ Terminal connection diagram 


AINL+ 
AINL- 
VREFIN 
VA+ 
AGND 
NC 

NC 
Ts 
SEL18 
PD 
TST2 
CMODE 
SMODE 


UR 


AINR+ 
AINR- 
VREF 
NC 
VDB+ 
NC 
TST4 
TST3 
CLK 
DGND 
VCP+ 
FSYNC 
SDATA 
SCLK 


@ Block diagram 


TST1 oo se pee 


Serial Output 
Interface 
Decimation 
Filter 


aq Decimation 
Filter 


Calibration 
SRAM 


TST2e tol semlione 
O 


VREFIN VA+ 


AGND SEL18 PD VDB+ VDP+ DGND 


Low : 16 bits, High : 18 bits 


| Master clock select pin. Low : CLK 256 fs (12.288MHz @fs : 48kHz), High : CLK 384 fs (18.432MHz @fs : 48kHz) 


\/O | Input channel select pin. Slave mode : The fs clock is input. Lch MSB data is output at a rising edge and 


Master mode : The fs clock is output. 


Vo | Serial data clock pin. One bit of data is output at a falling edge of the clock. Slave mode : Normally a 32 to 64 


Low when the power is down (PD : High). 


Low when the power is down (PD : High). 


Master mode : The 2 fs clock is output. High when 16-bit data is output. The two low-order bits are low 


— | Digital section ground pin. 


Master clock input pin. When CMODE is high, CLK : 384 fs. When CMODE is low, CLK : 256 fs. 


Pin name Function 
AINL+ Left-channel analog non-inverted input pin. 
AINL- Left-channel analog inverted input pin. 
| VREFIN | Reference voltage input pin. Normally connect to the VREF pin. 
| The input range is 1.6 times the difference between VA+ and the voltage input to this pin. 
4 VA+ - | Analog section analog power supply pin (+5V). 
5 | AGND ie Pee Analog section analog ground pin. 
‘By = 
8 STA — | Test pin. Open or connect to DGND. 
g SEL18 | Output data length select pin (with pull down resistor). 
10 PD | Power down pin. High : Power down mode. Offset calibration starts at a falling edge. 
| When the power is turned on or the clock frequency is changed, calibration must be carried out. 
il L nS Fe | Test pin. Open or connect to DGND. 
12 CMODE 
13 SMODE | Interface clock select pin. Set the input/output of each of the L/R, SCLK, and FSYNC clock pins. 
ale rt Low : Save mode (all input pins), High : Master mode (all output pins) 
14 L/R 
Rch MSB data is output at a falling edge of the clock signal. 
ie SDATA is output one clock after the L/R edge. High when the power is down (PD : High). 
15 SCLK 
fs clock is input. Master mode : A 64 fs clock Is output. 
16 SDATA ie | Serial data output pin. Data is number two's complement and the MSB is output first. 
Goes low after 16/18 bits are output. 
17 FSYNC 0 | Frame synchronization clock pin. Slave mode : SDATA output is enabled when the pin is high. 
when 18-bit output is selected. Low when the power is down (PD : High). 
18 | VDP+ — | Digital section power supply pin (+5V). 
19 DGND 
CLK 
Tsispio4 Test pin. Open or connect to DGND. 


Lo-6/US 


SEMICONDUCTOR DATA 


Pin No. | Pinname |1/O Function 
23 NC - 

24 VDB+ - | Digital section power supply pin (+5V). (Silicon PCB potential) 
25 NC - 


26 VREF O | Reference voltage output pin (VA+) - 2.6V. Output based on VA+. Normally connect this output to the VREFIN pin 
Ze AINR- | Right-channel analog inverted output pin. 


AINR+ |_| Right-channel analog non-inverted output pin. 


DC/AC Converter : PCM69AU (TX-RX Unit IC34) 


@ Terminal connection diagram @ Terminal functions 
Function 
Analog Positive power supply 
ec *Voo veoM Tu 
VCOM (L) TP1 
NG ane 5 | SERVODC | Servo filter 
|-OUT (L) DATA (L) REF DC Reference filter 
SERVO DC WDCK 8 NC 
I-OUT (R) BCK ; 
digital common 
NC DATA (A 
VCOM (R) TP? DATA (R) pe data input 
BCK Bit clock input 
A.GND D.GND SYS-CLK System clock input 
WDCK Word clock input 
Lch data input 
Test pin 3 
Test pin 1 
igital positive power supply 
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PARTS LIST 


CAPACITORS 


CC. 455 TH thee 220 ced 
iN eZee 3 4 56 

1 = Type ... ceramic, electrolytic, etc. 4 = Voltage rating 
2 = Shape ... round, square, ect. 5 = Value 


3 = Temp. coefficient 6 = Tolerance 


- Temperature coefficient 
1st Word 


Red |Orange}| Yellow | Green 
-150 | -220 | -330 


A B ic D E F G 
Ove ele2 Salt: 2.0 225 
Zz NOOR IZ Se COM eZOON e250 Rison Oo) 
3 1000 | 1250 | 1600 | 2000 


- Chip capacitors (Refer to the table above except dimension) 


(EX) CC 73 F sk 1H 000 J 
dy ay ie bee tees eos 
(Chip) (CH, RH, UJ, SL) 

(XY CRY 73 EE 1000 52 
er 2. fo emmy 
(Chip) (B, F) 

RESISTORS 


¢ Chip resistor (Carbon) 

(=,  dRiOe 7c Te eh Ay ~ tolero) 
1 ees Ae ae OWN ET, 
(Chip) (B,F) 


{< 


¢ Carbon resistor (Normal type) 


(Bo), ID ae oe AC ee. J 
1 EDN SIS RT TGS NS aif 
1 = Type ... ceramic, electrolytic, etc. 5 = Voltage rating 


2 = Shape ... round, square, ect. 6 = Value 


3 = Dimension 7 = Tolerance 


4 = Temp. coefficient 


-470 


aE Ed a 


100 | More than 10uF — 10 ~ +50 


+80 |+ 
-20 


-O | Lessthan 4.7uF -10 ~ +75 


ars [ao [so [es [eo] — 


2500 |3150 | 4000 |5000|6300|8000| —- | 


* ¢ Capacitor value 
CCA5 Color p 
OO IPE 2 20 2205 
= F 
es Og ee Multiplier 
101 = 100pF 
2nd number 
102 = 1000pF = 0.001pF 
1st number 
103 = 0.01pF 
2nd Word 


Example : CC45TH = -470 + 60ppm/°C 


Less than 10pF 


Co 


Di | eee 


H J 


F600 [630] 800 | — | 


Dimension 


Tt 


‘| 


* Dimension (Chip capacitor) 


5.6+ 0.5 | 5.0+ 0.5 | Less than 2.0 


3.2+0.2 | 1.6+0.2 | Less than 1.25 
F 


2.0+ 0.3 |1.25+ 0.2 | Less than 1.25 
* Dimension (Chip resistor) 


Dimension code 


rs 02 


Rating wattage 


2B 1/8W 2H 1/2W 3D 2W 
2c 1/6W 


lLO-G/US 
PARTS LIST | 


* New Parts. A\ indicates safety critical components. L : Scandinavia K: USA P : Canada 
Parts without Parts No. are not supplied. Y: PX (Far East, Hawaii) 1: England E : Europe 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. Y: AAFES (Europe) X: Australia M: Other Areas 


Teile ohne Parts No. werden nicht geliefert. 


New : 2 ae Desti- 


TS-870S 


a¥e, Desti- 
| Ret. No. | Address Parts No. Description Ration 


£37-0543-05 LEAD WIRE WITH CONNECTOR 
£37-0547-15 LEAD WIRE WITH CONNECTOR (SP) 
£37-0548-05 LEAD WIRE WITH CONNECTOR 
£37-0549-05 LEAD WIRE WITH CONNECTOR 
£37-0550-15 LEAD WIRE WITH CONNECTOR 


TS-870S 


A01-2097-01 METALLIC CABINET (UPPER) 
A01-2098-01 METALLIC CABINET (LOWER) 
33 3A,2D | * | A62-0382-02 PANEL ASSY 

A62-0384-02 PANEL 


£37-0551-05 LEAD WIRE WITH CONNECTOR 


4 B10-1227-03 FRONT GLASS £37-0552-05 LEAD WIRE WITH CONNECTOR 

5 20 * | B11-1123-04 REFLECTOR £37-0569-05 LEAD WIRE WITH MINIPIN PLUG 

6 1E * | B38-0736-05 DISPLAY ASSY £37-0570-05 LEAD WIRE WITH CONNECTOR (VS-2) 
7 2B B42-3343-04 S/NO LABBL 

8 B42-5526-04 STICKER F05-2531-05 FUSE (25A/32V) ACSY 


F06-4029-05 FUSE (4A/250V) ACSY 
FO9-0449-05 FAN MOTOR 

F10-1206-04 SHIELDING COVER (EARTH SPRING) 
F10-1468-13 SHIELDING COVER (FINAL) 


B43-1045-04 BADGE (KENWOOD) 
10 2C * | B43-1101-04 BADGE (DSP) 

11 3N B44-2163-04 UPC CORD LABEL 
12 10 B46-0310-03 WARRNTY CARD EE2E3E9 
B46-0410-40 WARRNTY CARD K 


G02-0574-04 FLAT SPRING (AVR) 
G02-0767-04 FLAT SPRING (THERMMISTOR) 


2 B46-0422-00 WARRNTY CARD P G10-0697-04 FIBROUS SHEET (SP) 

3 10 * | B62-0542-00 INSTRUCTION MANUAL (ENGLISH) G10-0702-04 FIBROUS SHEET (SUB 2) 
14 10 * | B62-0543-00 INSTRUCTION MANUAL (SPANISH) | MM2E2E3 G10-0703-04 FIBROUS SHEET (CASE) 
15 10 * | B62-0544-00 INSTRUCTION MANUAL (NETHERLAND)| MM2E2E3 
16 10 * | B62-0545-00 INSTRUCTION MANUAL (FRENCH) PMM2 G13-0934-04 CUSHION (UPPER CASE) 

G13-1310-04 CUSHION (FAN) 

6 B62-0545-00 INSTRUCTION MANUAL (FRENCH) E2E3E9 G13-1327-04 CUSHION (DRU-3) 

7 10 * | B62-0546-00 INSTRUCTION MANUAL (GERMAN) | E G13-1480-04 CUSHION (KNOB) 

8 10 * | B62-0547-00 INSTRUCTION MANUAL (ITALIAN) E G13-1481-04 CUSHION (KNOB) 

19 2B * | B72-0911-04 MODEL NAME PLATE KMM2xP 
9 B72-0912-04 MODEL NAME PLATE EE2E3E9 G13-1482-04 USHION (KNOB) 


G13-1483-04 USHION (KNOB) 
G13-1498-04 USHION (SP) 
G13-1511-04 USHION (LOWER CASE) 


£04-0167-05 RF COAXIAL CABLE RECEPTACLE (M) 
21 1N £07-0751-05 DIN PLUG (7P) ACSY 


22 1N E07-1351-05 DIN PLUG (13P) ACSY 
23 1H £23-0992-04 EARTH LUG (ANT) H10-2791-01 POLYSTYRENE FOAMED FIXTURE (F) 
IN £30-3157-15 DC CORD ACSY 


H10-2792-11 POLYSTYRENE FOAMED FIXTURE (R) 
H13-0963-04 CARTON BOARD 

H20-1437-03 PROTECTION COVER 

H25-0029-04 BAG (FUSE) 


E31-3433-05 LEAD WIRE WITH MINIPIN PLUG 
W52 314k £37-0062-05 LEAD WIRE WITH MINIPIN PLUG 
W53 214K | * | €37-0518-05 LEAD WIRE WITH MINIPIN PLUG 
W54 11,21 * | £37-0519-05 LEAD WIRE WITH MINIPIN PLUG 
E37-0521-05 LEAD WIRE WITH MINIPIN PLUG 


H25-0079-04 BAG (MIC) 
H25-0708-04 BAG (DC CORD) 
H52-0730-02 ITEM CARTON CASE 


1 £37-0522-05 LEAD WIRE WITH MINIPIN PLUG H62-0641-03 OUTER PACKING CASE 
W58 1 * | £37-0523-05 FLAT CABLE 
W59 21d * 1 €37-0524-05 FLAT CABLE J02-0049-14 FOOT (REAR) 
Wé60 2A * | €37-0526-05 FLAT CABLE J02-0441-05 FOOT (SIDE) 


£37-0527-05 


FLAT CABLE J02-0474-05 FOOT (FRONT) 
J21-4326-03 HARDWARE FIXTURE (FAN) 


J21-4496-05 HARDWARE FIXTURE (PHONE JACK) 


£37-0528-05 FLAT CABLE 
W63-1 4J * | £37-0529-05 FLAT CABLE 
W63-2 31,41 | * | E37-0529-05 FLAT CABLE 
W64 4J * | €37-0530-05 FLAT CABLE 
£37-0531-05 FLAT CABLE 


J31-0141-04 COLLAR (MIC) 
J32-0923-04 HEXAGON BOSS 
J61-0307-05 BAND 


£37-0532-05 FLAT CABLE 
W67 A * } £37-0533-05 FLAT CABLE 
W68 A * | €37-0534-05 FLAT CABLE 
* | £37-0535-05 LEAD WIRE WITH MINIPIN PLUG 
£37-0537-05 LEAD WIRE WITH CONNECTOR 


K01-0416-05 HANDLE ASSY 

K21-1102-04 KNOB (MAIN : WITH SCREW) 
K29-4966-04 KNOB RING (MAIN) 

K29-4967-03 KNOB (FILTER) 

K29-4968-03 KNOB (M.CH.RIT : WITH SPRING) 


£37-0538-05 LEAD WIRE WITH CONNECTOR 
* | €37-0540-05 LEAD WIRE WITH CONNECTOR 
£37-0541-15 LEAD WIRE WITH CONNECTOR 
£37-0542-05 LEAD WIRE WITH CONNECTOR 


K29-4969-03 KNOB (INSIDE) 
K29-4970-03 KNOB (OUTSIDE) 
K29-4978-03 KNOB (POWER) 
K29-4979-03 KNOB (UP/DOWN) 


59 


bO-O/U0 
PARTS LSIT 
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| 
K29-4980-03 KNOB (ANT, etc.) C34 CK73FF1E104Z CHIP C O.10UF - Z 
K29-4981-03 KNOB (LED) CC73FCH1HO50C CHIP C 5.0PF fc 

81 1€,10 K29-4982-03 KNOB (AT TUNE, etc.) CK73FB1H103K CHIP C O.010UF K 

82 1D K29-4983-03 KNOB (LED) CK73FB1E103K CHIP C O.O1OUF K 

83 1C K29-4984-03 KNOB (QUICK MEMO) CK73FB1H103K CHIP C O.O10UF K 


84 1C K29-4985-03 KNOB (LSB/USB) CK73FB1H223K CHIP C 0.022UF K 
85 1C K29-4986-03 KNOB (CW/-R) CK73FB1H103K CHIP C 0.010UF K 
86 1C K29-4987-03 KNOB (FSK/-R) CK73FF1E104Z CHIP C O.10UF Z 
87 1C K29-4988-03 KNOB (FM/AM) CK73FF1C105Z CHIP C 1.0UF is 
88 1D K29-4989-03 KNOB (AUTO NOTCH) CK73FB1H222K CHIP C 2200PF kK 


89 1D K29-4990-03 KNOB (BEAT CANCEL) CK73FB1H682K CHIP C 6800PF_ K 
90 1D * | K29-4991-03 KNOB (N.R) C54 CK73FB1H222K CHIP C 2200PF K 
91 1D * | K29-4992-03 KNOB (TX EQ.) C55 CK73FF1E1042Z CHIP C O.10UF Z 
' C56 CK73FF1C105Z CHIP C 1.0UF Z 
A 1H N09-0372-04 SCREW (DC) C57 CK73FB1H472K CHIP C 4700PF K 
B 1H N09-0682-04 SCREW (GND) 
C 3F NO9-2051-05 SCREW X CK73FF1E104Z CHIP C O.10UF Z 
D 1H N11-0040-46 FLANGE NUT (GND) C59 CK73FF1C1052Z CHIP C 1.0UF Z 
E N14-0509-05 NUT (GND) C60 CC73FSL1H821J CHIP C S20R Res 
C61 CK73FF1C1052Z CHIP C 1.0UF Z 
N15-1040-46 FLAT WASHER (GND) C62 CK73FB1H472K CHIP C 4700PF_ K 
G 1D,1E N32-2606-46 FLAT HEAD SCREW 
H 2A,3A N32-3006-46 FLAT HEAD SCREW (SUB PANEL) CK73FF1E1042Z CHIP C O.10UF Z 
1B,3B N33-3006-41 OVAL HEAD SCREW (CASE) C64 CK73FB1H222K CHIP C 2200PF K 
J 2A,2F N87-2606-46 BRAZIER HEAD SCREW (UNIT,RL) C65 CK73FF1E104Z CHIP C O.10UF Z 
C66 CK73FF1C105Z CHIP C 1.0UF Z 
K 1A,1H N87-3006-46 BRAZIER HEAD SCREW (AT,FAN) C67 CK73FB1H561K CHIP C S6OPF K 
L 2G,2H N87-3008-46 BRAZIER HEAD SCREW 
M 2B,1G N88-2608-46 FLAT HEAD SCREW (FINAL) CK73FF1C1052Z CHIP C 1.0UF i 
N 2D N90-3008-46 TP HEAD MACHIN SCREW (PANEL) C69 CK73FB1H222K CHIP C 2200PF K 
R 3A.3B N91-3010-46 TP HEAD TAPPING SCREW (FOOT) C70 CK73FF1E104Z CHIP C O.10UF 2 
C71 CK73FB1H102K CHIP C 1O00PF K 
T07-0252-15 LOUDSPEAKER (8 ohm 1W) C72 CK73FF1E104Z CHIP C O.10UF 2 
191-0352-15 MICROPHONE ACSY 
CK73FF1C1052Z CHIP C 1.0UF Z 
W02-1836-05 ENCODER C74 CC73FSL1H271J CHIP C 270PF J 
BATT 2A * | W09-0873-05 LITHIUM CELL (3V 220MAh) C75 CK73FF1C1052Z CHIP C 1.0UF Z 
C76 CK73FB1H102K CHIP C 1000PF  K 
(77,78 CK73FF1E1042Z CHIP C O.10UF Z 


CK73FF1C1052Z CHIP C 1.0UF fe 

C81 : CC73FCH1HOS0C CHIP C 5.0PF C 

CK73FB1H103K CHIP C 0.010UF K C83 CC73FCH1HOSOC CHIP C 5.0PF C 

CC73FCH1H121J CHIP C 120PF> J C85 CC73FCH1HOS0C CHIP C 5.0PF C 

C3 CK73FF1C1052Z CHIP C 1.0UF Z C87 CK73FF1C1052Z CHIP C 1.0UF Z 
C4,5 CK73FB1H103K CHIP C 0.010UF K 

CK73FB1E103K CHIP C 0.010UF K CK73FF1E104Z CHIP C OOUE 2 

C89 CK73FB1H102K CHIP C 1000PF K 

C7 CK73FB1H103K CHIP C O.010UF K C90 CK73FF1E104Z CHIP C O10UF 2 

C8 CK73FB1H102K CHIP C 1000PF_ K C91 CK73FF1C1052Z CHIP C 1.0UF Z 

C10 CK73FB1H103K CHIP C O.010UF K C92 CC73FCH1H121J CHIP C 120PF J 
C14 CK73FB1E103K CHIP C O.010UF K 

CK73FF1C1052Z CHIP C 1.0UF i CK73FF1C1052Z CHIP C 1.0UF Z 

C94 CK73FB1H102K CHIP C 1000PF_ K 

CK73FF1E104Z CHIP C O.10UF Z C95 j CK73FF1E104Z CHIP C O.10UF Z 

C17 CK73FF1C1052Z CHIP C 1.0UF Z C96 CK73FB1H102K CHIP C 1000PF kK 

C18 CK73FB1E103K CHIP C O.010UF K C97 CK73FFIE104Z CHIP C O.10UF Z 
C19 CK73FB1H182K CHIP C 1800PF kK 

CK73FB1H682K CHIP C 6800PF K CK73FF1C1052Z CHIP C 1.0UF Z 

CC73FCH1H820J CHIP C 82PF J 

CK73FB1H182K CHIP C 1800PF_ K CK73FF1C1052Z CHIP C 1.0UF Z 

C23 CK73FF1E104Z CHIP C O.10UF Z CK73FB1H102K CHIP C 1000PF K 

C27 CK73FF1E104Z CHIP C O.10UF Z CK73FF1E1042Z CHIP C O.10UF Z 

C28 CEO4EW1C100M ELECTRO 10UF 16WV 

CK73FF1E104Z CHIP C O.10UF 2 CK73FF1C105Z CHIP C 1.0UF Z 

CC73FCH1HO40C CHIP C 4.0PF C 

CEO4EW1C100M ELECTRO 10UF CC73FCH1HO40C CHIP C 4.0PF C 

CK73FF1C1052Z CHIP C 1.0UF CK73FF1C105Z CHIP C 1.0UF Z 


lLo-G/US 
PARTS LIST 


RF UNIT (X44-3210-00) 
C111 CK73FF1E104Z CHIP C O.10UF 2 C181 CC73FCH1HOSOC CHIP C 5.0PF C 
CC73FSL1H391J CHIP C 390PF JJ C182 CK73FB1E103K CHIP C O.010UF K 
CK73FF1E1042Z CHIP C O.1OUF |Z C184 CC73FCH1HOSOC CHIP C 5.0PF C 
CK73FF1C1052 CHIP C 1.0UF Z C185 CC73FCH1H220J CHIP C 22PF J 
CC73FCH1HE80J CHIP C 68PF J C186 CC73FCH1HOSOC CHIP C 5.0PF C 
116 CK73FF1C1052 CHIP C 1.QUF Z C187 CC73FCH1H1RSC CHIP C 1.5PF C 
C117 CC73FSL1H151J CHIP C 150PF J C188 CC73FCH1H220J CHIP C 22PF J 
C118,119 CK73FF1E104Z CHIP C O1OUF Z . C189 CC73FCH1HORSC CHIP C 0.5PF C 
C121 CK73FF1C1052 CHIP C 1.0UF Z C190 CK73FB1E103K CHIP C O.010UF Kk 
C122 CC73FCH1HOSOC CHIP C 5.0PF C C191 CC73FSLIH681J CHIP C 680PF J 
CC73FCH1HOSOC CHIP C 5.0PF C C192,193 CK73FB1H102K CHIP C 1000PF kK 
CK73FF1C1052Z CHIP C 1.0UF Z C194 CC73FSL1H331J CHIP C 330PF J 
C127 CK73FF1E104Z CHIP C O.10UF Z C195 CC73FSL1H471J CHIP C 470PF J 
C128 CC73FCH1H221J CHIP C 220PF J C196 CK73FB1H102K CHIP C 1000PF K 
C129 CK73FF1E104Z CHIP C O10UF Z C197 CK73FB1E103K CHIP C O.010UF K 
C130 CK73FF1C1052 CHIP C 1.0UF Z C198 CC73FCH1HO20C CHIP C 2.0PF C 
C131 CC73FCH1H330J CHIP C 33PF J C199 CK73FB1E103K CHIP C O.010UF K 
C132 CK73FF1C1052Z CHIP C 1.0UF Z €201-206 CK73FB1E103K CHIP C O.010UF K 
C133 CK73FF1E104Z CHIP C O.10UF Z C207 CC73FCH1H470J CHIP C 47PF J 
C134 CK73FB1H103K CHIP C O.010UF K C208 CK73FFIE104Z CHIP C O10UF Z 
C135 CC73FCH1H121J CHIP C 120PF J C209 CK73FB1H102K CHIP C 1000PF K 
C136 CK73FF1E104Z CHIP C O.10UF 2 €211,212 CK73FF1E104Z CHIP C O.10UF Z 
C137 CC73FSL1H221J CHIP C 220PF J C214 CK73FB1E103K CHIP C O.010UF kK 
C138 CK73FB1E103K CHIP C O.010UF K C215 CK73FF1E104Z CHIP C O.10UF 2 
C139 CK73FF1E104Z CHIP C O.10UF 2 C216 CEO4EW1C100M ELECTRO 1QUF 16WV 
C140,141 CK73FB1E103K CHIP C O.010UF K C217 CK73FF1E1042Z CHIP C 0.10UF 
C142 CK73FF1E104Z CHIP C O.10UF Z C218 CC73FCH1H470J CHIP C 47PF J 
C143 CC73FCH1H390J CHIP C 39PF J C219 CK73FF1E104Z CHIP C O.10UF Z 
C144,145 CK73FB1E103K CHIP C O.010UF K C220 CEO4EW1H010M ELECTRO 1.QUF SOWV 
C146,147 CK73FF1E1042Z CHIP C O.1OUF 2 €221-223 CK73FF1E104Z CHIP C ONOUF 92 
CK73FB1E103K CHIP C O.010UF K C224 CK73FB1E103K CHIP C O.010UF Kk 
C149 CK73FF1E104Z CHIP C O.10UF 2 €225 CK73FB1H102K CHIP C 1000PF kK 
C150,151 CK73FF1C1052Z CHIP C 1.0UF Z C226-228 CK73FB1E103K CHIP C O.010UF K 
C152,153 CK73FF1E104Z CHIP C O.10UF Z C229 CC73FCH1HOSOC CHIP C 5.OPF C 
; CC73FCH1H101J CHIP C 100PF J C230 CK73FB1E103K CHIP C O.010UF kK 
C155 CC73FCH1H150J CHIP C 15PF J C231 CC73FCH1H220J CHIP C 22PF J 
C156 CK73FB1E103K CHIP C O.010UF kK C232 CK73FFIE104Z CHIP C O.10UF Z 
C157 CC73FSL1H221J CHIP C 220PF J C233 CK73FBiH102K CHIP C 1000PF K 
C158 CK73FB1H471K CHIP C 470PF K C234 CK73FF1E104Z CHIP C O.10UF 2 
CK73FB1H102K CHIP C 1000PF kK C236 CK73FB1E103K CHIP C O.010UF K 
CC73FCH1H470J CHIP C 47PF J C237 CC73FCH1H2205 CHIP C 22PF J 
C161 CC73FCH1H820J CHIP C 82PF J C238 CK73FB1E103K CHIP C O.010UF Kk 
C162 CK73FF1E104Z CHIP C O10UF Z C239 CK73FB1H471K CHIP C 470PF K 
C163 CK73FB1E103K CHIP C O.010UF K C240,241 CK73FB1E103K CHIP C O.010UF kK 
CC73FSL1H471J CHIP C 470PF J C242 CC73FSL1H471J CHIP C 470PF J 
CK73FB1E103K CHIP C O.010UF K €243,244 CK73FB1E103K CHIP C O.010UF Kk 
C166,167 : CK73FF1E104Z CHIP C O.10UF Z C245 CC73FSLIH471J CHIP C 470PF J 
C168 CK73FB1E103K CHIP C O.010UF K C246 CC73FCH1HO10C CHIP C 1.0PF C 
C169 CC73FCH1HE80J CHIP C 68PF J C247 CC73FSL1H471J CHIP C 470PF J 
CK73FF1E104Z CHIP C O.10UF Z C248 CK73FB1E103K CHIP C O.010UF K 
CC73FCH1H470J CHIP C 47PF J C249 CC73FCH1HORSC CHIP C 0.5PF C 
€172,173 CK73FB1E103K CHIP C O.010UF K C250 CC73FCH1HO10C CHIP C 1.0PF C 
C174 CC73FSL1H471J CHIP C 470PF J €251-253 CK73FB1E103K CHIP C 0.010UF Kk 
C175 CC73FCH1H470J CHIP C 47PF J C254 CK73FF1E104Z CHIP C O.10UF 2 
CEO4EW1C470M ELECTRO 47UF 1 C256,257 CK73FB1E103K CHIP C O.O10UF Kk 
CC73FCH1HOSOC CHIP C 5.0PF C C260 CK73FB1E103K CHIP C O.010UF kK 
CC73FCH1HE80J CHIP C 68PF J C262,263 CK73FB1E103K CHIP C O.010UF kK 
CK73FF1E104Z CHIP C O.10UF 2 C265-273 CK73FB1E103K CHIP C O.010UF Kk 
CC73FCH1HO20C CHIP C 2.0PF C C274 CC73FCH1H180J CHIP C _ 18PF J 
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Ref.No. |A 


C275 CC73FCH1H150J 
C276 CC73FCH1H180J 
C277-279 CK73FB1E103K 

C280 CC73FCH1H101J 


C281 ,282 CC73FCH1H220J 


C283 CC73FCH1H330J 


C285 CK73FB1E223K 
C286 CEO4EW1HO10M 
C287 CEO4EW1C100M 


C288 


CK73FB1H473K 


C289 CEO4EW1C100M 


C290 CK73FB1E103K 
C29) CEO4EW1HR47M 
C292 CK73FB1E103K 
C293 CC73FCH1H101J 


C294 CK73FF1E104Z 


C295-298 CK73FB1E103K 
€299,300 CK73FB1H103K 
C301 CK73FB1H102K 


C302 


CK73FB1H103K 


C303 CK73FB1H102K 


C304 CK45FE2H222P 
C305 CK73FB1H103K 
C306,307 CK73FB1H102K 
C308 CK73FB1H103K 


C310 
C312 
C313,314 
C315 

C316-327 


CK73FB1H103K 
CEO4EW1C100M 
CK73FB1H103K 

CEO4EW1C100M 
CK73FB1H102K 


C328-331 CK73FB1E103K 


C332 CK73FB1H102K 
C333 CK73FB1E103K 
C334 CC73FCH1H330J 


C335 


CK73FB1E103K 


C338 CC73FSL1H221J 


€339,340 CC73FCH1H220J 
C341-346 CK73FB1E103K 
(347,348 CC73FCH1H1000 


C350 C92-0004-05 


C500 


CK73FB1E103K 


C501 CEO4NW1C100M 
C502 CK73FB1E103K 
C503 CEO4NW1C100M 


C504 


CK73FB1E103K 


C505 CEO4EW1C100M 


C506 CK73FB1E103K 
C507 CEO4NW1C100M 
C508 CK73FB1E103K 


C509 


CEO4NW1C100M 


C510 


CK73FB1E103K 


C511 CEO4EW1C100M 
C512,513 CK73FB1E103K 
C514 C92-0516-05 


C515 CC73FSL1H271J 


C516 
C517 
C518 

(519,520 


CC73FSL1H561J 
CK73FB1E103K 

CC73FSL1H271J 
CK73FB1E103K 
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CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
ELECTRO 
ELECTRO 
CHIP C 


ELECTRO 
CHIP C 
ELECTRO 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CERAMIC 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
ELECTRO 
CHIP C 

ELECTRO 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP-TAN 


CHIP C 
ELECTRO 
CHIP C 

ELECTRO 
CHIP C 


ELECTRO 
CHIP C 
ELECTRO 
CHIP C 
ELECTRO 


CHIP C 
ELECTRO 
CHIP C 

CHIP-TAN 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 


15PF 
18PF 
0.010UF 
100PF 

22PF 


33PF 
0.022UF 
1.0UF 
10UF 
0.047UF 


1OUF 
0.010UF 
0.47UF 

0.010UF 
100PF 


0.10UF 
0.010UF 
0.010UF 
1000PF 

0.010UF 


1000PF 
2200PF 
0.010UF 
1000PF 
0.010UF 


0.010UF 
10UF 
0.010UF 
1OUF 
1000PF 


0.010UF 
1000PF 
0.010UF 
33PF 
0.010UF 


220PF 
22PF 
0.010UF 
10PF 
1,QUF 


0.010UF 
1OUF 
0.010UF 
10UF 
0.010UF 


1OUF 
0.010UF 
1OUF 

0.010UF 
10UF 


0.010UF 
10UF 

0.010UF 
4 7UF 
270PF 


S60PF 
0.010UF 
270PF 

0.010UF 


Oo KR KR KH 


PARTS LSIT 


C521 
C522 
C523 
C524 
C525 


C526-530 
C531 
C532 
C533 
C534 


C535 
C536 
C537 
C538 
C539 


C540 
C541 
C542 
C543-545 
C546 


C547 
(548-555 
C556 
C557 
C558 


C560 
C561 
C562-564 
C565 

C566,567 


C568 
C569 
(570,571 
C572 
C573 


(574-576 
C577 
C578 
C579 
C581 


C583 
C584 
C585 
C586 
C587 


C588 
C591 
C593 
C594 
C595 


C596 
C597 
(598-602 


CEO4EW1C100M 
CK73FB1E103K 

CC73FCH1H121J 
CC73FSL1H181J 
CC73FCH1H121J 


CK73FB1E103K 
CC73FCH1H560J 
CC73FSL1H391J 
CC73FCH1H390J 
CC73FCH1H680J 


CC73FCH1H390J 
CC73FCH1H101J 
CC73FCH1H680J 
CC73FCH1H390J 
CC73FCH1HO70D 


CC73FCH1HE80J 
CC73FCH1H220J5 
CC73FCH1H330J 
CK73FB1E103K 

CC73FCH1H121J 


CEO4EW1C470M 
CK73FB1E103K 
CK73FB1H102K 
CC73FCH1H330J 
CC73FCH1HORSC 


CC73FCH1HORSC 
CC73FCH1H330J 
CK73FB1E103K 
C92-0516-05 
CC73FCH1H470J 


CC73FCH1H101J5 
CEO4EW1C100M 
CK73FB1E103K 

CC73FCH1H100D 
CC73FCH1HO50C 


CK73FB1E103K 
CK73FB1H331K 
CC73FCH1H620J 
CK73FB1H331K 
CC73FCH1H820J 


CK73FB1H103K 
CEO4EW1C100M 
CK73FB1H103K 
CK73FB1H682K 
CK73FB1H123K 


CK73FB1H682K 
CK73FB1H103K 
CK73FB1H102K 
CC73FSL1H221J 
CK73FB1H103K 


CC73FCH1HORSC 
CC73FCH1H270J 
CK73FB1H103K 
CK73FB1H102K 
CK73FB1H103K 


CC73FCH1H270J 
CEO4EW1C101M 
€92-0001-05 

CK73FB1H102K 


ELECTRO 1OUF 


CHIP C 0.010UF K 
CHIP C 120PF Jd 
CHIP C 180PF sd 
CHIP C 120PF_ Os Jd 


CHIP C O.010UF K 

CHIP C 56PF J 

CHIP C 390PF | 

CHIP C 39PF Shee 
J 


CHIP C 68PF 


CHIP C 39PF J 
CHIP C 100PF J 
CHIP C 68PF J 
CHIP C 39PF J 
CHIP C 7.0PF D 


CHIP C 68PF J 
CHIP C 22PF J 
CHIP C 33PF J 
CHIP C O.010UF K 
CHIP C 120PF Jd 


ELECTRO 47UF 


CHIP C O.010UF K 
CHIP C 1000PF K 
CHIP C 33PF J 
CHIP C 0.5PF C 


CHIP C 0.5PF C 
CHIP C 33PF J 
CHIP C O.010UF K 
CHIP-TAN — 4.7UF 16WV 
CHIP C 47PF J 


CHIP C 100PF 

ELECTRO 10UF BWV 
CHIP C 0.010UF K 
CHIP C 10PF D 
CHIP C 5.0PF C 


CHIP C O.0I0UF K 
CHIP C 330PF K 
CHIP C 62PF J 
CHIP C 330PF K 
CHIP C 82PF J 


CHIP C 0.010UF 


ELECTRO 10UF 6WV 
CHIP C Q.010UF K 
CHIP C 6800PF K 
CHIP C 0.012UF K 


CHIP C 6800PF kK 
CHIP C O.010UF K 
CHIP C° 1000PF K 
CHIP C 220PF 
CHIP C O.O10UF K 


CHIP C 0.5PF C 
CHIP C 27PF J 
CHIP C O.O10UF K 
CHIP C 1000PF_ K 
CHIP C O.O10UF K 


CHIP C 27PF J 
ELECTRO 100UF  16WV 
CHIP-TAN 0.10UF 35WV 


CHIP C 1000PF 


K 


LS-36/U5S 
PARTS LIST 


RF UNIT (X44-3210-00) 


Desti- 


Parts No. Description z 
nation 


C624 CK73FB1E103K CHIP C O.010UF K C690 CC73FCH1H470J CHIP C 47PF 
(625-628 CK73FB1H102K CHIP C 1O00PF_ kK C691 CC73FCH1H270J CHIP C 27PF 
C629 CEO4EW1C101M ELECTRO 100UF C692-696 CK73FB1E103K CHIP C 0.010UF 
C630,631 CK73FB1E103K CHIP C 0.010UF C697 CEO4EW1C100M ELECTRO 1OUF 
C630,631 CK73FB1E103K CHIP C 0.010UF C698 CK73FB1H102K CHIP C 1000PF 


C632 CEO4EW1C101M ELECTRO 100UF C699 CK73FB1E103K CHIP C 0.010UF 
C633 CC73FCH1H101J CHIP C 100PF C700 CK73FB1H102K CHIP C 1O00PF 
C634 CC73FCH1H180J CHIP C 18PF C701 CC73FCH1H330J CHIP C 33PF 
C635 CK73FB1H102K CHIP C 1000PF C702 CC73FCH1H1000 CHIP C 10PF 
C636 CC73FCH1H330J CHIP C 33PF C703 CC73FCH1HE680J CHIP C 68PF 


C637 CC73FCH1HO80D CHIP C 8.0PF C704,705 CK73FB1H103K CHIP C 0.010UF 
C638 CC73FCH1H120J CHIP C 12PF C706 CEO4EW1C470M ELECTRO 47UF 
C633 CC73FCH1H560J CHIP C 56PF C707 CK73FB1H103K CHIP C 0.010UF 
C640 CK73FB1H183K CHIP C 0.018UF C708 CEO4EW1C101M ELECTRO 100UF 
C641 CC73FCH1H120J CHIP C 12PF C710 CK73FB1H102K CHIP C 1000PF 


C642 CK73FB1H102K CHIP C 1000PF (711 CQ92M1H333K MYLAR 0.033UF 
C643 CC73FCH1H330J CHIP C 33PF C712 C91-1083-05 FILM 0.47UF 
C644 CC73FCH1H120J CHIP C 12PF C713 CK73FB1H103K CHIP C 0.010UF 
C645 CC73FCH1H150J CHIP C 15PF C714 C92-0516-05 CHIP-TAN —4.7UF 
C646 CC73FCH1H390J CHIP C 39PF C715,716 CK73FB1H102K CHIP C 1000PF 


C647 CC73FCH1H100D CHIP C 10PF C717 CEO4EW1C101M ELECTRO 1O0UF 
C648 CK73FB1H102K CHIP C 1000PF C719 CC73FCH1HO20C CHIP C 2.0PF 
C649 CC73FCH1H160J CHIP C 16PF C721-726 CC73FCH1H270J CHIP C 27PF 
C650 CC73FCH1H240J CHIP C 24PF C727,728 CC73FCH1H100D CHIP C 10PF 


UL 


C651 CC73FCH1H150J CHIP C 15PF C729 CC73FCH1HO20C CHIP C 2.0PF 


C652 CC73FCH1H390J CHIP C 39PF C730-732 CK73FB1H102K CHIP C 1000PF 


U 


C653 CK73FB1H183K CHIP C 0.018UF C744 CK73FB1H102K CHIP C 1000PF 
C654 CC73FCH1HO40C CHIP C 4.0PF C750-757 CC73FCH1H101J CHIP C 100PF 
C655 CK73FB1H102K CHIP C 1000PF C758-761 CK73FB1H102K CHIP C 1000PF 


UL 


C656 CC73FCH1H150J CHIP C 15PF C762 CC73FCH1H101J CHIP C 100PF 


C657 CC73FCH1H200J CHIP C 20PF C770 CEO4EW1C470M ELECTRO 47UF 
C658 CC73FCH1H160J CHIP C 16PF C771 CK73FB1H103K CHIP C 0.010UF 
C659,660 CK73FB1H102K CHIP C 1000PF C780 CEO4EW1E470M ELECTRO 47UF 
C661 ; CC73FCH1H100D CHIP C 10PF C781,782 CK73FF1E104Z | | CHIPC 0.10UF 


C662 CC73FCH1HO30C CHIP C 3.0PF C783 CEO4EW1C470M ELECTRO 47UF 


C663 CC73FCH1HO20C CHIP C 2.0PF C784 CEO4EW1E470M ELECTRO 47UF 
C664 CC73FCH1HO40C CHIP C 4.0PF C785,786 CK73FF1E104Z CHIP C 0.10UF 
C665,666 CK73FB1H102K CHIP C 1000PF C787 CEO4EW1C470M ELECTRO 47UF 
C667 CK73FB1E103K CHIP C 0.010UF C800 CC73FCH1H390J CHIP C 39PF 
C668 CK73FB1H102K CHIP C 1000PF C801 CC73FCH1H151J CHIP C 150PF 


C669 CK73FB1E103K CHIP C 0.010UF C802 CC73FCH1H390J CHIP C 39PF 
C670 CK73FB1H102K CHIP C 1O00PF C803 CC73FCH1HOSOC CHIP C 5.0PF 
C671 CC73FCH1H240J CHIP C 24PF ; C804 CK73FB1H103K CHIP C 0.010UF 
C672 CK73FB1H102K CHIP C 1000PF C805 CC73FCH1HO020C CHIP C 2.0PF 
C673 CC73FCH1HO10C CHIP C 1.0PF C806,807 CK73FB1H103K CHIP C 0.010UF 


C674 CC73FCH1H240J CHIP C 24PF C808 C92-0004-05 CHIP-TAN —_1.0UF 
C675 CK73FB1E103K CHIP C 0.010UF (907-912 CK73FB1H102K CHIP C 1O00PF 
C676 C92-0004-05 CHIP-TAN —-1.0UF (914-926 CK73FB1H102K CHIP C 1000PF 
C677 CEO4EW1C221M ELECTRO 220UF TC506,507 C05-0377-05 TRIMMER CAPACITOR 
C678 CK73FB1E103K CHIP C 0.010UF TC508,509 C05-0376-05 TRIMMER CAPACITOR 


C679 CQ92M1H822K MYLAR 8200PF TC800 C05-0344-05 TRIMMER CAPACITOR 
C680 C91-1083-05 FILM 0.47UF 
C681 CK73FB1H102K CHIP C 1000PF CN2 £04-0154-05 RELOAXIAL CABLE SOCKET 
C682,683 CK73FB1E103K CHIP C 0.010UF CN4 £04-0154-05 RF COAXIAL CABLE SOCKET 
C684 CK73FB1H103K CHIP C 0.010UF CN5,6 £04-0191-05 RF COAXIAL CABLE SOCKET 
CN7 £40-3238-05 PIN CONNECTOR (3P) 
C685.686 CK73FB1E103K CHIP C 0.010UF CN10 £04-0154-05 RF COAXIAL CABLE SOCKET 
C687 CC73FCH1HO20C CHIP C 2.0PF 
C688 CC73FCH1HIRSC CHIP C 1.5PF CN13 £40-5741-05 PIN CONNECTOR (8P) 
C689 CC73FCH1HO30C CHIP C 3.0PF CN14 £40-5740-05 ~ | PIN CONNECTOR (20P) 
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PARTS LSIT 


RF UNIT (X44-3210-00) 


New al Desti- 
CN15-17 £04-0154-05 RF COAXIAL CABLE SOCKET L40-2282-14 SMALL FIXED INDUCTOR 


CN500 £40-5740-05 PIN CONNECTOR (20P) L34-4264-05 COIL 
CNS501 £40-3237-05 PIN CONNECTOR (2P) L40-1021-14 SMALL FIXED INDUCTOR 
CN502-505 £04-0154-05 RF COAXIAL CABLE SOCKET (2P) L34-4265-05 COIL 


CN506 £40-3238-05 


PIN CONNECTOR (3P) 


L19-0324-05 TROIDAL COIL 


CN508 £40-5606-05 PIN CONNECTOR (3P) 154 140-4785-48 SMALL FIXED INDUCTOR (470NH) 
CN509 £40-5607-05 PIN CONNECTOR (4P) L55 L19-0324-05 TROIDAL COIL 

CN510 £23-0996-05 TERMINAL (TEST) L56 L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
CN800 £40-4463-05 PIN CONNECTOR L57 140-2785-48 SMALL FIXED INDUCTOR (270NH) 


CN801 £40-4464-05 


PIN CONNECTOR 


L40-2285-48 


SMALL FIXED INDUCTOR (220NH) 


CNS01 £40-3300-05 PIN CONNECTOR (3P) L59 L19-0324-05 TROIDAL COIL 

CN903-907 * | £40-5743-05 FLAT CABLE CONNECTOR (6P) L60 L39-1255-05 COIL 

Ji £06-0752-05 DIN SOCKET L61 L40-1285-48 SMALL FIXED INDUCTOR (120NH) 
J23 E13-0166-05 PIN JACK L62 L39-1255-05 COIL 


£11-0462-05 


£37-0546-05 
£37-0517-05 


F11-1141-04 
F11-1140-04 


J30-0545-05 
= J30-0563-05 


Lf L40-4791-14 
Lg L40-2701-14 


L40-1292-14 


L40-8291-14 


L40-1092-14 


L40-3391-14 


L40-2792-14 
L40-3382-14 
L35 140-2282-14 
L36 L40-2292-14 
137 L40-2282-14 
L34-4289-05 


L40-2282-14 


L40-2282-14 


L40-1292-14 


CF500,501 L72-0343-05 
U1 * | 139-1254-05 
L2 L19-0324-05 
L3 L40-1021-14 
l L40-2701-14 


L10 L40-1015-48 
L11 L19-0324-05 
L12 L40-1005-48 


L13 L40-4705-48 
L14,15 L40-1501-14 
L16 L40-1021-14 
L17,18 L40-5691-14 


121,22 L40-1292-14 
L23 L40-5691-14 
124 L40-1292-14 


L27 L40-1092-14 
128-31 (34-4262-05 
L32 L40-3382-14 


L42 L40-1292-14 
L43 L40-2282-14 
L44-46 * 1 134-4392-05 


PHONE JACK 


SHIELDING COVER 
SHIELDING CASE 


SPACER (TO XF1) 
SPACER (TO XF3, X800) 


CERAMIC FILTER (8.4MHZ) 
COIL 

TROIDAL COIL 

SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


TROIDAL COIL 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 

SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 


LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH MINIPIN PLUG 


SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (47UH) 


L73 


L100 
L101 
L102 
L107 
L108 


L110,111 
112,113 
(301 

1304-310 
314-318 


L500-505 
506,507 
L508 

L509,510 


L40-1015-48 


L39-1255-05 
34-4222-05 
L34-4394-05 
(40-1015-48 
L40-2285-48 


(34-4393-05 
L40-3395-48 
L34-4394-05 
L40-2295-48 
(40-2285-48 


34-4209-05 
L40-3395-48 
L34-0943-05 
L40-4785-48 
(40-3395-48 


134-0535-05 
134-0536-05 
L40-1015-48 
140-2285-48 
(40-4705-48 


L19-0324-05 
34-4395-05 
139-1255-05 
L34-4395-05 
34-4211-05 


L40-1015-48 
134-4395-05 
L34-4207-05 
134-0943-05 
L34-0781-05 


L34-0536-05 
L40-4705-48 
L40-3395-48 
L40-1015-48 
L40-1005-48 


L40-1805-48 
L40-1081-42 
L40-1001-42 
L40-1001-42 
L40-1001-42 


L40-1005-48 
L40-6805-48 
L40-1005-48 
L40-2705-48 


SMALL FIXED INDUCTOR (100NH) 


COIL 
COIL 
COIL 
SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (220NH) 


COIL 
SMALL FIXED INDUCTOR (3.3UH) 
COIL 

SMALL FIXED INDUCTOR (2.2UH) 
SMALL FIXED INDUCTOR (220NH) 


COIL 
SMALL FIXED INDUCTOR (3.3UH) 
COIL 

SMALL FIXED INDUCTOR (470NH) 
SMALL FIXED INDUCTOR (3.3UH) 


COIL 
COIL 
SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (220NH) 
SMALL FIXED INDUCTOR (47UH) 


TROIDAL COIL 
COIL 
COIL 
COIL 
COIL 


SMALL FIXED INDUCTOR (100UH) 
COIL 
COIL 
COIL 
COIL 


COIL 
SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR (3.3UH) 
SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (18UH) 
SMALL FIXED INDUCTOR (0.1UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (68UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (27UH) 


cm fowl] roe 


L511 * | L40-1805-48 
(512,513 * | L40-2705-48 
L514 L40-2205-48 
L515 * | L40-1805-48 


L516 L40-5695-48 


517 L40-1005-48 
L518 134-4222-05 COIL 
L519 * | 134-4421-05 COIL 
L520 34-4222-05 COIL 
L521,522 L40-2285-48 


L523 L40-1005-48 
L524 L40-1095-48 


1525,526 L40-2205-48 
(528 * | 134-4396-05 COIL 
L529,530 L34-4222-05 COIL 


531-534 L40-1015-48 


L538 (33-0664-05 


L539 L34-2354-05 


COIL 


543 140-4795-48 


544 L33-0664-05 
L545 (34-2354-05 
L546 L40-4795-48 
L547 (40-3385-48 
(548 140-1295-48 


COIL 


549 L40-3385-48 
L550 140-2285-48 
L551 L40-1015-48 
L552 : * | L40-2795-48 
L553 L40-1595-48 


(554 L40-2295-48 


L555 L40-3395-48 
L556 L40-2285-48 
1557-559 L40-1015-48 


580,581 L40-1005-48 


L601 (40-3395-48 


L603 L40-2785-48 
L604 L40-1015-48 
X800 L77-1521-15 


XF1 L71-0401-05 


XF2 
XF3 


L71-0235-05 
L71-0266-05 


Q 


N38-2640-46 


CP500-505 R90-0721-05 

Rl RD14BB2E470J RD 

R2 RD14BB2E151J RD 

R3 RK73FB2A101J CHIP R 
RD14BB2E101J RD 


RD14BB2E820J 


Rg RK73FB2A221J CHIP R 
R10 RK73FB2A181J CHIP R 
R11,12 RK73FB2A331J CHIP R 

RK73FB2A470J CHIP R 


CHOKE COIL 


‘Description 


L535 L33-0664-05 CHOKE COIL 
L536 (34-2354-05 COIL 
L537 (40-4795-48 


540 L40-4795-48 
541 L33-0664-05 CHOKE COIL 
542 34-2354-05 COIL 


CRYSTAL FILTER 
CRYSTAL FILTER (8830KHZ) 


47 

150 
100 
100 


82 
220 
180 
330 
47 


SMALL FIXED INDUCTOR (18UH) 
SMALL FIXED INDUCTOR (27UH) 
SMALL FIXED INDUCTOR (22UH) 
SMALL FIXED INDUCTOR (18UH) 
SMALL FIXED INDUCTOR (5.6UH) 


SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (220NH) 


SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (1UH) 
SMALL FIXED INDUCTOR (22UH) 


SMALL FIXED INDUCTOR (100UH) 


SMALL FIXED INDUCTOR (4.7UH) 
CHOKE COIL 


SMALL FIXED INDUCTOR (4.7UH) 
SMALL FIXED INDUCTOR (330NH) 
SMALL FIXED INDUCTOR (1.2UH) 


SMALL FIXED INDUCTOR (330NH) 
SMALL FIXED INDUCTOR (220NH) 
SMALL FIXED INDUCTOR (100NH) 
SMALL FIXED INDUCTOR (2.7UH) 
SMALL FIXED INDUCTOR (1.5UH) 


SMALL FIXED INDUCTOR (2.2UH) 
SMALL FIXED INDUCTOR (3.3UH) 
SMALL FIXED INDUCTOR (220NH) 
SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (3.3Uh) 
SMALL FIXED INDUCTOR (270NH) 
SMALL FIXED INDUCTOR (100UH) 
CRYSTAL RESONATOR (20MHZ) 
CRYSTAL FILTER (73.05MHZ) 


PAN HEAD MACHINE SCREW 


} MULTI-CCOMP 4.7K X 16 


J 


~1/10W 


PARTS LIST 


Desti- 
nation 


SMALL FIXED INDUCTOR (4.7UH) 


SMALL FIXED INDUCTOR (4.7UH) 


1/4W 
1/4W 
1/10W 
1/4W 


1/4W 
1/10W 


1/10W 
1/10W 


R24 
R25 
R27 


R44-55 
R56 
R58 


RE2 
R63 
R65 


R69 
R71 
R72 


R77 
R78 
R80 


R84 
R86 
R87 


R92 
R93 
R94 


R98 
R99 
R100 


R103 
R104,105 
R106 


R109 
R110 
R111 


parts 


RK73FB2A222J 
RK73FB2A103J 
RK73FB2A330J 
RK73FB2A102J 
RK73FB2A330J 


RK73FB2A101J 
RK73FB2A222J 
RK73FB2A561J 
RK73FB2A181J 
RK73FB2A680J 


RK73FB2A103J 
RK73FB2A223J 
RK73FB2A121J 
RK73FB2A680J 
RK73FB2A560J 


RK73FB2A680J 
RK73FB2A220J 
RK73FB2A121J 
RK73FB2A220J 
RK73FB2A121J 


RK73FB2A220J 
RK73FB2A121J 
RK73FB2A220J 
RK73FB2A121J 
RK73FB2A220J 


RK73FB2A121J 
RK73FB2A220J 
RK73FB2A121J 
RK73FB2A220J 
RK73FB2A121J 


RK73FB2A220J 
RK73FB2A121J 
RK73FB2A220J 
RK73FB2A121J 
RK73FB2A220J 


RK73FB2A121J 
RK73FB2A151J 
RK73FB2A223J 
RK73FB2A104J 
RK73FB2A393J 


RK73FB2A330J 
RK73FB2A473J 
RK73FB2A151J 
RK73FB2A331J 
RK73FB2A221J 


RK73FB2A101J 
RK73FB2A473J 
RK73FB2A151J 
RK73FB2A152J 
RK73FB2A680J 


RK73FB2A220J 
RK73FB2A100J 
RK73FB2A151J 
RK73FB2A471J 
RK73FB2A1025 


RK73FB2A471J 
RK73FB2A562J 
RK73FB2A220J 
RK73FB2A150J 


LS-6/U5S 


RF UNIT (X44-3210-00) 


Desti- 
nation 


Description 


CHIP R 22K J  1/10W 
CHIP R 10K J 1/10W 
CHIP R 33 J 1/10W 
CHIP R 1.0K J  1/10W 


1/10W 


1/10W 


CHIP R 22K OW, 
CHIP R 560 J 1/10W 
CHIP R 180 J 1/10W 


1/10W 


1/10W 


CHIP R 22K J 1/10W 
CHIP R 120 J 1/10W 
CHIP R 68 J 1/10W 


1/10W 


1/10W 
CHIP R 22 J 1/10W 
CHIP R 120 J 1/10W 
CHIP R 22 J 1/10W 


1/10W 


J 1/10W 
CHIP R 120 J -1/10W 
CHIP R 22 J 1/10W 
CHIP R 120 J 1/10W 
J W/10W 


J 1/10W 
CHIP R 22 J 1/10W 
CHIP R 120 J 1/10W 
CHIP R 22 J 1/10W 


1/10W 


1/10W 


CHIP R 120 J 1/10W 
CHIP R 22 J 1/10W 
CHIP R 120 J 1/10W 


1/10W 


1/10W 
CHIP R 150 J 1/10W 
CHIP R 22K J 1/0W 
CHIP R 100K =J = 1/10W 


1/10W 


1/10W 
CHIP R 47K J 1/10W 
CHIP R 150 J 1/10W 
CHIP R 330 J 1/10W 


1/10W 


1/10W 


CHIP R 47K J 1/10W 
CHIP R 150 J 1/10W 
CHIP R 15K J  1/10W 


CHIP R 10 J 1/10W 

CHIR.R 150 J 1/10W 

CHIP R 470 J 1/10W 
J 


CHIP R 5.6K 


J 

J 1/10W 
CHIP R 22 J 

J 


1/10W 
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RF UNIT (X44-3210-00) 


Soe) aa Oe 
[op] 
hb 


DovDDD 
~ lop} 
wo 


R125,126 RK73FB2A100J 
R127 RK73FB2A180J 
R128 RK73FB2A331J 


Address 
p 


R117 RK73FB2A471J 
R118 RK73FB2A680J 
R119,120 RK73FB2A331J 
R121 RK73FB2A102J 
R122,123 RK73FB2A100J 


RK73FB2A471J 


RK73FB2A331 J 


RK73FB2A101J 
RK73FB2A223J 
RK73FB2A333J 
RK73FB2A122J 
RK73FB2A104J 


RK73FB2A473J 
RK73FB2A473J 
RK73FB2A471J 
RK73FB2A221J 
RK73FB2A330J 


RK73FB2A471J 
RK73FB2A562J 
RK73FB2A223J 
RK73FB2A181J 
RK73FB2A471J 


RK73FB2A330J 
RK73FB2A182J 
RK73FB2A330J 
RK73FB2A101J 
RK73FB2A2225 


RK73FB2A101J 
RK73FB2A332J 
RK73FB2A152J 
RK73FB2A473J 
RK73FB2A222J 


RK73FB2A101J 
RK73FB2A393J 
RK73FB2A102J 
RK73FB2A223J 
RK73FB2A101J 


RK73FB2A393J 
RK73FB2A223J 
RK73FB2A102J 
RK73FB2A103J 
RK73FB2A153J 


RK73FB2A563J 
RK73FB2A103J 
RK73FB2A104J 
RK73FB2A222J 
RK73FB2A103J 


RK73FB2A470J 
RK73FB2A121J 
RK73FB2A 103J 
RK73FB2A562J 
RK73FB2A470J 


RK73FB2A152J 
RK73FB2A103J 
RK73FB2A151J 
RK73FB2A102J 


Parts No. 


22K 
33K 
1.2K 


47K 
470 
220 


5.6K 
22K 
180 
470 


1.8K 
33 
100 


3.3K 
1.5K 
47K 


39K 
1.0K 
22K 


22K 
1.0K 
10K 


10K 
100K 
2.2K 


120 
10K 
5.6K 


10K 
150 


Cc cet 


Catan er 


Desti- 
an Pee [Po 


10W 


=== 


rer 
Z2e2ee 


S 
=) 
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PARTS LSIT 


R195, 196 
R197 
R198 
R199,200 
R201 


R202,203 
R204 

R205,206 
R207,208 
R209 


R210 
R211 
R212,213 
R214 

R215 


R216 
R217 
R218 
R219 
R220 


R221 
R222 
R223 
R224 
R225 


R226 
R223 
R230 
R231,232 
R233 


R234 
R235 
R236,237 
R238 
R239 


R240 
R241,242 
R243 
R244 
R245 


R246 
R248 
R249 
R250 
R251 


R252 
R253 
R256 
R257 
R258 


R259 
R260 
R261 
R262 
R263 


R264 
R265 
R266 
R267 


| Ret. No. Address ad 


RK73FB2A330J 
RK73FB2A273J 
RK73FB2A103J 
RK73FB2A221J 
RK73FB2A473J 


RK73FB2A680J 
RK73FB2A101J 
RK73FB2A471J 
RK73FB2A330J 
RK73FB2A471J 


RK73FB2A102J 
RK73FB2A472J 
RK73FB2A330J 
RK73FB2A103J 
RK73FB2A823J 


RK73FB2A681J 
RK73FB2A151J 
RK73FB2A332J 
RK73FB2A103J 
RK73FB2A101J 


RK73FB2A102J 
RK73FB2A103J 
RK73FB2A392J 
RK73FB2A332J 
RK73FB2A223J 


RK73FB2A562J 
RK73FB2A103J 
RK73FB2A152J 
RK73FB2A221J 
RK73FB2A152J 


RK73FB2A101J 
RK73FB2A152J 
RK73FB2A101J 
RK73FB2A152J) 
RK73FB2A101J 


RK73FB2A152J 
RK73FB2A331J 
RK73FB2A152J 
RK73FB2A101J 
RK73FB2A152J 


RK73FB2A221J 
RK73FB2A822J 
RK73FB2A2225 
RK73FB2A103J 
RK73FB2A153J 


RK73FB2A102J 
RK73FB2A4725 
RK73FB2A472J 
RK73FB2A101J 
RK73FB2A331J 


RK73FB2A104J 
RK73FB2A102J 
RK73FB2A331J 
RK73FB2A102J) 
RK73FB2A332J 


RK73FB2A222J 
RK73FB2A272J 
RK73FB2A332J 
RK73FB2A822J 


Parts No. 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


Description 


33 

27K 
10K 
220 


Desti- 
nation 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP-R 
CHIP R 
CHIP R 
CHIP R 


100 
470 
33 


4.7K 
33 
10K 


150 
3.3K 
10K 


10K 
3.9K 
3.3K 


10K 
1.5K 
220 


1.5K 
100 
1.5K 


330 
1.5K 
100 


8.2K 
2.2K 
10K 


4.7K 
4.7K 
100 


1.0K 
330 
1.0K 


2.7K 
3.3K 


Ge Cee Gant ey ios 


[A ef 


Desti- 
Reno. [atte [is] Parse. | ———_Dessripion | naton_| 


PARTS LIST 


1o-6/U5 


RF UNIT (X44-3210- Pe 


R268 RK73FB2A273J CHIP R 1/10W RK73FB2A470J CHIP R 1/10W 
R269 RK73FB2A103J CHIP R se 1/10W RK73FB2A101J CHIP R a ; 1/10W 
R271 RK73FB2A224J CHIP R 220K «=6J)(1/10W RK73FB2A223J CHIP R 22K J 1/10W 
R272 RK73FB2A104J CHIP R 100K 6S 1/10W RK73FB2A331J CHIP R 330 J 1/10W 
R276 RK73FB2A474J CHIP R J RK73FB2A470J CHIP R J 


R277 RK73FB2A103J CHIP A J , RK73FB2A102J CHIP R J 
R278 RK73FB2A224J CHIP R 220K J = 1/10W R526 RK73FB2A331J CHIP R 330 J 1/10W 
R279 RK73FB2A473J CHIP R 47K J 1/10W R527 RK73FB2A680J CHIP R 68 J 1/10W 
R280 RK73FB2A223J CHIP R ZAK 1/1 0W. R528 RK73FB2A391J CHIP R 390 J 110W 
R281 RK73FB2A222J CHIP R J RK73FB2A680J CHIP R J 


ibs [er rg es tal: Pras 
nation 


R284 RK73FB2A224J CHIP R J RK73FB2A103J CHIP R J 
R285 RK73FB2A103J CHIP R WOK 6d) 1/10W R531 RK73FB2A222J CHIP R 22K Sd) 9 V/A0W: 
R286 RK73FB2A101J CHIP R 100 J 1/10W R532 RK73FB2A151J CHIP R 150 J 1/10W 
R287 RK73FB2A103J CHIP R WOK J = 1/10W R533 RK73FB2A680J CHIP R 68 J 1/10W 
R288 RK73FB2A472J CHIP R J RK73FB2A101J CHIP R J 


R289 RK73FB2A103J CHIP R J RK73FB2A471J CHIP R J 
R290,291 RK73FB2A472J CHIP R 47K J 1/10W R536 RK73FB2A470J CHIP R 47 J 1/10W 
R292,293 RK73FB2A681J CHIP R 680 J 1/10W R537 RK73FB2A220J CHIP R 22 J 1/10W 
R294-297 RK73FB2A224J CHIP R 220K = J = 1/10W R545 RK73FB2A103J CHIP R 10K J 1/10W 
R298 RK73FB2A472J CHIP R J RK73FB2A821J CHIP R J 


R320 RK73FB2A472J CHIP R J RK73FB2A331J CHIP R J 
R322,323 RK73FB2A223J CHIP R 22K J 1/10W R548,549 RK73FB2A470J CHIP R 47 J 1/10W 
R324 RK73FB2A101J CHIP R 100 J 1/10W R550 RK73FB2A181J CHIP R 180 J 1/10W 
R325 RK73FB2A102J CHIP R 1.0K J 1/10W R551 RK73FB2A221J CHIP R 220 J 1/10W 
R329 RK73FB2A224J CHIP R J R552 RK73FB2A101J CHIP R J 


R330 RK73FB2A104J CHIP R J R553 RK73FB2A333J CHIP R 
R331 RK73FB2A684J CHIP R 680K J 1/10W R554 RK73FB2A682J CHIP R 6.8K J  1/10W 
R332 RK73FB2A103J CHIP R TOK J  1/10W 555,556 RK73FB2A101J CHIP R 100 J 1/10W 
R333 RK73FB2A680J CHIP R 68 J 1/10W R557 RK73FB2A221J CHIP R 220 J /\0W 
R334 RK73FB2A391J CHIP R J R558 RK73FB2A101J CHIP R 


R335 RK73FB2A272J CHIP R J R559,560 RK73FB2A473J CHIP R J 

R336,337 RK73FB2A104J CHIP R 10K J  1/10W R561,562 RK73FB2A101J CHIP R 100 J 1/10W 
R338 RK73FB2A154J CHIP R 150K J = 1/10W R563 RK73FB2A102J CHIP R 1.0K J = 1/10W 
R339 RK73FB2A224J CHIP R 220K J  1/10W R564 RK73FB2A681J CHIP R 680 J 1/10W 
R340 ; RK73FB2A101J CHIP R J R565 RK73FB2A101J CHIP R 


R351-362 RK73FB2A103J CHIP R 10K J 1/10W R566 RK73FB2A471J CHIP R J 
R363 R92-0670-05 CHIP R 0 OHM R567 RK73FB2A221J CHIP R 220 J 1/10W 
R380 RK73FB2A682J CHIP R 6.8K J 1/10W R570,571 RK73FB2A2225 CHIP R 22K J  1/10W 
R381 RK73FB2A183J CHIP R 18K J 1/10W R572 RK73FB2A272J CHIP R 27K J  1/10W 
R382 RK73FB2A181J CHIP R R580-583 RK73FB2A223J CHIP R J 


R383-385 R92-0670-05 CHIP R R584 RK73FB2A101J CHIP R J 

R386 RK73FB2A330J CHIP R 33 J 1/10W R586 RK73FB2A682J CHIP R 6.8K J 1/10W 
R500 RK73FB2A103J CHIP R 10K J = 1/10W R587 RK73FB2A473J CHIP R 47K J 1/10W 
R501 . | RK73FB2A470J CHIP R 47 J 1/10W R588, 589 RK73FB2A101J CHIP R 100 J 1/10W 
R502 RK73FB2A331J CHIP R J R591 RK73FB2A682J CHIP R 


R503 RK73FB2A472J CHIP R J RK73FB2A473J CHIP R 
R504 — RK73FB2A681J CHIP R 680 J 1/10W R593,594 RK73FB2A101J CHIP R 100 J 1/10W 
R505 RK73FB2A561J CHIP R 560 J 1/10W R596 RK73FB2A682J CHIP R 6.8K J  1/10W 
R506 RK73FB2A333J CHIP R 33K J 1/10W R597 RK73FB2A473J CHIP R 47K J  1/10W 
R507 RK73FB2A101J CHIP R J RK73FB2A101J CHIP R 


R513 
R514 
R515 
R516 


RK73FB2A103J 
RK73FB2A220J 
RK73FB2A331J 
RK73FB2A560J 


CHIP R 
CHIP R 22 

CHIP R 330 
CHIP R 


1/10W 
1/10W 


RK73FB2A103J 
RK73FB2A471J5 
RK73FB2A103J 
RK73FB2A102J 


CHIP R 
CHIP R 470 
CHIP R 10K 
CHIP R 


R508 RK73FB2A272J CHIP R 27K J  1/10W RK73FB2A682J CHIP R J 

R509 RK73FB2A681J CHIP R 680 J 1/10W R602 RK73FB2A473J CHIP R 47K J 1/10W 
R516 RK73FB2A470J CHIP R 47 J 1/10W R603 RK73FB2A101J CHIP R 100 J 1/10W 
R511 RK73FB2A122J CHIP R WZ ei SI TOW: RK73FB2A470J CHIP R 47 J 1/10W 
R512 RK73FB2A472J CHIP R J RK73FB2A392J CHIP R 


1/10W 
1/10W 


a << <. to 
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RF UNIT (X44-3210-00) 


New 
Address parts 


Parts No. 


Description 


R618 
R619 
R620 
R621 


R622 
R623 
R624 
R625 
R626 


R627 
R628 
R629 
R630 
R631 


R632 
R633 
R634 
R635 
R636 


R637 
R638 
R639 
R640 
R641 


R642 
R643 
R644 
R645 
R646 


R647 
R648 
R649 
R650 
R651 


R652 
R653 
R655-656 
R657 
R658 


R659 
R690-697 
R699 

R710-712 
R800 


R80 
R802 
R803 
R804 
R901-902 


R903-906 
R908-920 
R925-928 
VR2 


68 


RK73FB2A821J 
RK73FB2A271J 
RK73FB2A101J 
RK73FB2A220J 
RK73FB2A470J 


RK73FB2A392J 
RK73FB2A103J 
RK73FB2A2205 
RK73FB2A471J 
RK73FB2A183J 


RK73FB2A122J 
RK73FB2A102J 
RK73FB2A334J 
RK73FB2A182J 
RK73FB2A331 J 


RK73FB2A102J 
RK73FB2A101J 
RK73FB2A821J 
RK73FB2A822J 
RK73FB2A103J 


RK73FB2A102J 
RK73FB2A181J 
RK73FB2A331 J 
RK73FB2A823J 
RK73FB2A333J 


RK73FB2A101J 
RK73FB2A470J 
RK73FB2A682J 
RK73FB2A102J 
RK73FB2A151J 


RK73FB2A150J 
RK73FB2A471J 
RK73FB2A103J 
RK73FB2A392J 
RK73FB2A822J 


RK73FB2A102J 
RK73FB2A684J 
RK73FB2A182J 
RK73FB2A 103J 
RK73FB2A472J 


RK73FB2A103J 
RK73FB2A104J 
RK73FB2A103J 
RK73FB2A471J 
RK73FB2A101J 


RK73FB2A470J 
RK73FB2A221J 
RK73FB2A102J 
RK73FB2A103J 
RK73FB2A223J 


RK73FB2A103J 
RK73FB2A2225 
RK73FB2A2715 
RK73FB2A101J 
RK73FB2A101J 


RK73FB2A101J 
RK73FB2A101J 
RK73EB2B221J 
R12-6417-05 


CHIP R 820 
CHIP R 270 
CHIP R 100 
CHIP R 22 


CHIP R 


CHIP R 


CHIP R 10K 
CHIP R 22 
CHIP R 470 


CHIP R 


CHIP R 

CHIP R 1.0K 
CHIP R 330K 
CHIP R 1.8K 


CHIP R 


CHIP R J 

CHIP R 100 
CHIP R 820 
CHIP R 8.2K 
CHIP R 10K 


CHIP R i 

CHIP R 180 
CHIP R 330 
CHIP R 82K 
CHIP R 33K 


CHIP R 

CHIP R 47 
CHIP R 6.8K 
CHIP R 1.0K 
CHIP R 150 


CHIP R 

CHIP R 470 
CHIP R 10K 
CHIP R 3.9K 
CHIP R 8.2K 


CHIP R 

CHIP R 680K 
CHIP R 1.8K 
CHIP R 10K 


CHIP R 4.7K 


CHIP R 
CHIP R 100K 
CHIP R 10K 
CHIP R 470 
CHIP R 


CHIP R 

CHIP R 220 
CHIP R 1.0K 
CHIP R 10K 
CHIP R 22K 


CHIP R 10K 
CHIP R 2.2K 
CHIP R 270 
CHIP R 100 
CHIP R 100 


CHIP R 100 
CHIP R 100 
CHIP R 220 
TRIMMING POT, 


(I 


“A/OW 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


PARTS LSIT 


Desti- 
nation 


VR901-904 
VR905,906 


032 
033 
D35 
036 
D37 


038,39 
D40 
D41 
D42,43 


D493 
D50 
051 


D055 
D56 
D57 


060,61 
D62-69 
D70 


R12-6427-05 
R31-0605-05 
R31-0606-05 


$51-1428-05 
$51-1420-05 
$31-2420-05 


LFBO1 
RLS245 
18V128 
LFBO1 

1$V128 


RLS135 
1$V128 
RLS135 
1$V128 
RLS135 


1$V128 
RLS135 
1$V128 
RLS135 
18V128 


RLS135 
1SV128 
RLS135 
18V128 
RLS135 


1$V128 
RLS135 
1SV128 
RLS135 
1SV128 


RLS135 
1$V128 
RLS135 
1$V128 
RLS135 


18V128 
RLS135 
1SV128 
DAN235K 
HSM88ASR 


LFBO1 
1$V172 
RD6.2M(B1) 
B30-2004-05 
RD12M(B2) 


1$$355 
RD3.0M(B2) 
1$$355 
B30-2004-05 
LFBO1 


1SS355 
DAN202K 
1SV128 
RD6.2M(B1) 
RD4.7M(B2) 


1$S355 
1SV166 


Description 


TRIMMING POT. 47K 
VARIABLE RESISTOR 100K 
VARIABLE RESISTOR 10K 


RELAY 
RELAY 
SLIDE SWITCH 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 


DIODE 

ZENER DIODE 
LED 
ZENER DIODE 


DIODE 
ZENER DIODE 
DIODE 

LED 
DIO 


DE 


DIODE 
DIODE 
DIODE 
ZENER DIODE 
ZENER DIODE 


DIODE 
DIODE 


Desti- 
nation 


D501 
D502 
D503 
0504 
D505 


RLS73 
1SV166 
RLS73 
1SV166 
RLS73 


D506 
0507 
D508 
1C1,2 
C6 


\C7 
C8 

1C9 

C10 
(500-502 


C503 
1C505,506 
1C507 
C508 
IC509 


1SV166 
RLS73 
1$S181 
TC9174F 
NJM2904M 


M62363FP 
NJM2902M 
NJM2903M 
NJM78LO5UA 
F71022 


UPD74HC3906 
SN16913P 
MB86001PF 
SN76514N 
MB86001 PF 


TA78LO9F 
TA78DSO9F 
B30-2134-05 
DTA124EK 
DTC124EK 


FMA 
2SC2954 
28C2712(Y) 
FMG4 
3SK131(M) 


2SK2218(5) 
2802954 
2SK520(K44) 
2S01624(S) 
2S€2714(Y) 


3SK131(M) 
2SK520(K43) 
2SC€2712(Y) 
3SK131(M) 
3SK184(R) 


3SK131(M) 
DTC124EK 
2SC2712(Y) 
DTC143TK 

2SC€2712(Y) 


DTA124EK 
28C€2712(Y) 
2SK208(Y) 
DTC124EK 
2SC€2712(Y) 


2SC2712(Y) 
2SB1188(Q,R) 
DTC124EK 

2$B1188(0,R) 
DTC143EK 


FMC3 
DTA143EK 
FMC3 

DTA143EK 


parts nation 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 

IC (CMOS 1/0 EXTENSION) 
IC (OP AMP X2) 


IC (8bit D/A CONVERTER) 
IC (OP AMP X4) 

IC (COMPARATOR X2) 

IC (VOLTAGE REGULATOR/ +5V) 
IC (DDS) 


IC (DUAL DECADE COUNTER) 
IC (DUBLE BALANCED MIXERS) 
IC 

IC (MIXER) 

IC 


IC (VOLTAGE REGULATOR/ +8V) 
IC 

LAMP 

DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
FET 


FET 
TRANSISTOR 
FET 

TRANSISTOR 
TRANSISTOR 


FET 
FET 

TRANSISTOR 
FET 
FET 


FET 
DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 
TRANSISTOR 


DIGITAL TRANSISTOR 
TRANSISTOR 

FET 

DIGITAL TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 


TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 


PARTS LIST 


Q65 
Q66 
Q70 
Q71 
0500-503 


0504,505 
0506-508 
0510,511 
0512-514 
0515 


0516-519 
0520-523 
0524,525 
0526 

0527-529 


0530 
0531 
0532 
0533 
0534-536 


$901,902 
$903 
$904 


A501 2F 


C113,114 
C115 
C116 


Address New 


parts 


2SA1162(Y) 
DTC114EK 
DTC114EK 
DTA114EK 
28€2712(Y) 


2SK508NV(K53) 
2SC2712(Y) 
28€2712(Y) 
28C2714(Y) 
2SC2712(Y) 


DTC114EK 
2SK508NV(K53) 
2SC2714(Y) 
2SC2996(Y,0) 
2SC3722K(R) 


2S€2712(Y) 
2SC2714{Y) 
2SC2954 
DTA124EK 
2SC3722K(R) 


2SD1757K 
2SC2714(Y) 
28C2714(Y) 
157-101-53019 
157-302-53008 


157-101-3019 
157-302-53008 


W02-1687-15 
W02-1861-05 
W02-1660-15 


X58-3390-03 


CK73FF1H473Z 
CC73FCH1H101J 
CC45FCH2HO30C 
CC73FCH1H560J 
CK73FF1H473Z 


CEO4EW1H010M 
CK73FB1H103K 
CK73FB1H102K 
CK73FB1H103K 
CM9302H102J 


CC45FSL2H3315 
CC45FSL2H271J 
CM93D2H102J 

CC45FSL2H151J 
CM9302H222J 


CC45FSL2H181J 
CC45FSL2H101J 
CM93D2H102J 
CM93D2H561J 
CC45FSL2H471J 


CC45FSL2H181J5 
CC45FSL2H391J 
CC45FSL2H471J 


135-8705 


RF UNIT (X44-3210-00) 
FINAL UNIT (X45-351X-XX) 


Desti- 
nation 


Description 


TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 


FET 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


DIGITAL TRANSISTOR 
FET 

TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 

THERMISTOR 100 
THERMISTOR 3K 


THERMISTOR 100 
THERMISTOR 3K 


ENCODER (FILTER) 
ENCODER (RIT/XIT) 
ENCODER (M.CH/VFO.CH) 


SUB UNIT (VCO2) 


2-71 : E,E2,E3,E9 


CHIP C 0.047UF Z 
CHIP C 100PF J 
CERAMIC —3.0PF C 
CHIP C S6PF J 
CHIP C 0.047UF 2 


ELECTRO 1.QUF 


CHIP C Q.010UF K 
CHIP C 1000PF K 
CHIP C Q.OIOUF K 
MICA 1000PF J 


CERAMIC =. 330PF J 
CERAMIC =. 270PF J 
MICA 1000PF J 
CERAMIC —-150PF J 
MICA 2200PF J 


CERAMIC —_180PF J 
CERAMIC 100PF J 
MICA 1O00PF J 
MICA S60PF J 
CERAMIC = 470PF J 


CERAMIC —_180PF 
CERAMIC 390PF J 
CERAMIC —470PF J 
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FINAL UNIT (X45-351X-XX) 


Parts No. 


CC45FSL2H271J 
CC45FSL2H391J 
CC45FSL2H471J 
C120 * | CC45FSL2H181J 
CC45FSL2H331J 


CC45FSL2H820J 
C123 CC45FSL2H331J 
C124 CC45FSL2H121J 
C125 CC45FSL2H270J 
CC45FSL2H151J 


CC45FSL2H471J 
C128 CC45FSL2H270J 
C129 CC45FSL2H220J 
C130 CC45FSL2H331J 
CC45FSL2H471J 


CC45FSL2H680J 
C133 CC45FSL2HS60J 
0134 CC45FSL2H151J 
C135 CC45FSL2H471J 
CC45FSLZ2H560J 


CC45FSL2H151J 


0138 CC45FSL2H331J 
C139 CC45FSL2H330J 
£140,141 CC45FSL2H221J 


CC45FSL2H101J 


C143, CC45FSL2H151J 
0145 CC45FSL2H1205 


C146 CC45FSL2H271J 


10147 CC45FSL2H390J 
| CC45FSL2H820J 


C15 CC45FSL2H1000 
C151 CC45FSL2H121J 


C152 CC45FSL2H470J 
C153 CC45FSL2H330J 
C154 CC45FSL2H820J 
C161 CC45FSL2H100D 
C162 * | CC45FSL2HOSOD 
C163 CC45FSL2H270J 
€301,302 CK73FB1H103K 
C304 CC73FCH1H101J 


C305 CC73FCH1H181J 
C306 CC73FCH1H390J 
C401 CEO4EW1C470M 
C402 CEO4EW1C100M 
C405 CEO4EW1E470M 


C 406,407 CK73FB1E104K 
C408 CEO4EW1E470M 
C403 CK73FB1E104K 
C410 CEO4EW1C470M 
C411 CK73FB1H103K 


C412,413 CK73FB1H222K 
C414 CEO4EW1C330M 
0415,416 CEO4EW1C101M 
C417 CK73FB1H103K 
C418-420 CK73FB1H102K 


C421 CK73FB1H103K 
C422 CEO4EW1E470M 
0431-433 CK73FB1H103K 
C435 CK73FB1E104K 
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CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CHIP C 

CHIP C 


CHIP C 
CHIP C 
ELECTRO 
ELECTRO 
ELECTRO 


CHIP C 
ELECTRO 
CHIP C 
ELECTRO 
CHIP C 


CHIP C 
ELECTRO 
ELECTRO 
CHIP C 
CHIP C 


CHIP C 
ELECTRO 
CHIP C 


CHIP C 


270PF 
390PF 
470PF 
180PF 
330PF 


82PF 
330PF 
120PF 
27PF 

150PF 


470PF 
27PF 
22PF 
330PF 
470PF 


68PF 
S6PF 

1S0PF 
470PF 
56PF 


150PF 
330PF 
33PF 

220PF 
100PF 


150PF 
12PF 
270PF 
39PF 
82PF 


10PF 
120PF 
47PF 
33PF 
82PF 


1OPF 
9.0PF 
27PF 
0.010UF 
100PF 


180PF 
39PF 
47UF 
10UF 
47UF 


0.10UF 
47UF 
0.10UF 
47UF 
0.010UF 


2200PF 
33UF 
100UF 
0.010UF 
1000PF 


0.010UF 
47UF 
0.010UF 
0.10UF 


nation 


Cy eae (ee 


eR hl ee | 


_— . crc ce. 


(a ee ey ey 


ee ee 


a a 


PARTS LSIT 


C436 
C437 
C438 
C439 
C450 


(452-454 
C455 

C456-458 
C461 
C465 


C466-471 
C472,473 
C479 

C480-485 
C486-488 


C489 
C490,491 
C492 
C493 
C494-496 


(497-499 
C502 
C503 
(504,505 
C506 


(528,529 
C533 
C550 


C551 
(552,553 
C554 
C557 
C558 


C559 
C560-563 
C601 
C602 
C603 


C605,606 
C608,609 
C610,611 
C612,613 


[nine fe] rome | Ooainon | 
parts 


CK73FB1H102K 
CK73FB1H103K 
CEO4EW1H010M 
CK73FB1H103K 
CK73FB1H103K 


CK73FB1H103K 
CK73FB1H102K 
CK73FB1H103K 
CC73FSL1H221J 
CK73FB1E104K 


CK73FF1C1052Z 
CK73FB1E104K 
CEO4EW1H010M 
CK73FB1H103K 
CK73FB1E104K 


CC73FCH1H470J 
CK73FB1H103K 
CK73FB1E104K 
CK73FB1H103K 
CK73FB1E104K 


CK73FB1H103K 
CK73FB1E473K 
CK73FB1H102K 
CK73FB1E473K 
CK73FB1E223K 


CK73FB1H681K 
CK73FB1E473K 
CK73FB1E223K 
CEO4EW1C100M 
CC45FSL2H151J 


CK73FB1E223K 
CEO4EW1E101M 
CMS3D2H681J 
C91-1004-05 

CK73FB1H102K 


CK73FB1E473K 
CEO4EW1C100M 
CK73FB1E223K 

CEO4EW1E470M 
CM73F2H122J 


CC45FSL2H151J 
CEO4EW1E101M 
CK73FB1E104K 
CM73F2H561J 
CK73FB1E104K 


CK73FB1H103K 
CK73FB1H102K 
CK73FB1H223K 
CK73FB1H102K 
CK73FB1H103K 


CK73FB1E104K 
C91-1171-05 
CK73FB1H103K 
CEO4EW1E102M 
CK73FB1H103K 


CK73FB1H103K 
CK73FB1E104K 
CK73FB1E473K 
CEO4EW1E470M 


CHIP C 1000PF kK 
CHIP C O.010UF K 
ELECTRO 1.0UF SOWV 
CHIP C 0.010UF 


CHIP C 0.010UF 


CHIP C O.010UF K 
CHIP C 1000PF ~K 
CHIP C O.010UF K 
CHIP C 2207 a 
CHIP C O.10UF ~ K 


CHIPC = «1.0UF._ 2 
CHIPC = O.10UF._—«K 
ELECTRO 1.0UF_ += SOW 
CHIP C 0.010UF kK 


CHIP C 0.10UF 


CHIP C 47PF J 
CHIP C O.010UF K 
CHIP C O.10UF kK 
CHIP C O.010UF K 
CHIP C 0.10UF K 


CHIP C O.010UF K 
CHIP C 0.047UF K 
CHIP C 1O00PF_ K 
CHIP C 0.047UF K 
CHIP C 0.022UF K 


CHIP C 680PF K 
CHIP C 0.047UF K 
CHIP C 0.022UF K 
ELECTRO 1QUF 16WV 
CERAMIC 150PF J 


CHIP C 0.022UF 


ELECTRO 1O0UF SWV 
MICA 680PF J 
CHIP C 6800PF J 
CHIP C 1000PF K 


CHIP C 0.047UF 


ELECTRO JOUF 16WV 
CHIP C 0.022UF K 
ELECTRO 47UF 25WV 


CHIP C 1200PF 


CERAMIC —‘150PF J 
ELECTRO 1OOUF  25WV 
CHIP C O.10UF K 
CHIP C S60PF J 
CHIP C O.10UF K 


CHIP C O.O10UF K 
CHIP C 1000PF K 
CHIP C 0.022UF K 
CHIP C 1O00PF kK 
CHIP C O.010UF K 


CHIP C 0.10UF 


HV C O.01UF  1KWV 
CHIP C O.010UF K 
ELECTRO 1O00UF = 25WV 


CHIP C 0.010UF 


CHIP C O.010UF K 
CHIP C O.10UF K 
CHIP C 0.047UF kK 


ELECTRO 47UF 


LOo-G/UD 
PARTS LIST | 


FINAL UNIT (X45-351X-XX) 


New ss Desti- 
Parts No. D : 
parts ecrenen nation 


L108 L39-1223-05 TROIDAL COIL (CORE : 192-0107-05) 
109,110 L39-1221-05 TROIDAL COIL (CORE : L92-0108-05) 
L111 34-1279-05 COIL 
L112 L34-1281-05 COIL 
L113 L34-1279-05 COIL 


New we Desti- 


C614 CEO4EW1E102M ELECTRO 1000UF 25WV 
CK73FF1E1042Z CHIP C O.10UF 2 
CEO4EW1E470M ELECTRO 47UF 25WV 
CK73FF1E104Z CHIP C O10UF Z 
CK73FB1H103K CHIP C 0.010UF 


CEO4EW1C0471M ELECTRO 470UF 
C713 CK73FB1E103K CHIP C O.010UF Kk 
C901 CK73FB1H103K CHIP C O.010UF K 
C903 CEO4EW1H2R2M ELECTRO 2.2UF 50WV 
TC1 C05-0030-15 TRIMMER CAPACITOR 20PF 


L114 L34-1280-05 COIL 
L115 L34-1281-05 COIL 

L116 L34-1282-05 COIL : 

301,302 L40-1015-48 SMALL FIXED INDUCTOR (1G0UH) 
(303,304 L34-1035-05 COIL 


CN1,2 £04-0191-05 RF COAXIAL CABLE SOCKET 
CN3 £40-5469-05 FLAT CABLE CONNECTOR (12P) 
CN4 £40-5068-05 PIN CONNECTOR (11P) 

CN5 £23-0996-05 TERMINAL (TEST) 

CN301 £40-3238-05 PIN CONNECTOR (3P) 


L401 L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
L450 L40-2215-48 SMALL FIXED INDUCTOR (220UH) 
L451 (34-0943-05 COIL 
1452 134-4255-05 COIL 
L453 L40-4711-15 SMALL FIXED INDUCTOR 


CN302-305 £04-0191-05 RF COAXIAL CABLE SOCKET 
CN306,307 E£23-0996-05 TERMINAL (TEST) 

CN401 £23-5745-05 FLAT CABLE CONNECTOR (20P) 
CN402 £40-5469-05 FLAT CABLE CONNECTOR (12P) 
CN403 £40-3242-05 PIN CONNECTOR (7P) 


L454 L40-2221-33 SMALL FIXED INDUCTOR 
L455,456 (34-4254-05 COIL 
(457,458 (34-4255-05 COIL 
L460 (40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
461-465 L40-1092-12 SMALL FIXED INDUCTOR 


CN404 £40-3237-05 PIN CONNECTOR (2P) 
CN405 £40-3239-05 PIN CONNECTOR (4P) 
CN406 £40-5470-05 FLAT CABLE CONNECTOR (13P) 
CN407 £40-3240-05 PIN CONNECTOR (5P) 

CN410 £04-0154-05 RF COAXIAL CABLE SOCKET 


L466 140-1592-15 SMALL FIXED INDUCTOR 

L501 * | L40-1505-48 SMALL FIXED INDUCTOR (15UH) 
L502 (40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
L503 (39-0481-05 TROIDAL COIL 

L504 33-0617-15 CHOKE COIL 


CN411 £40-3239-05 PIN CONNECTOR (4P) 
CN412 £04-0154-05 RF COAXIAL CABLE SOCKET 
CN413 £40-3238-05 PIN CONNECTOR (3P) 
CN501,502 £04-0191-05 RF COAXIAL CABLE SOCKET 
CN503 £40-3240-05 PIN CONNECTOR (5P) 


L505,506 L33-0699-05 CHOKE COIL 
L507 L39-1257-05 TROIDAL COIL 
L508,5093 133-0617-15 CHOKE COIL 

L510 (39-0482-05 .| TROIDAL COIL 
L51 (33-0651-05 CHOKE COIL 


CN504 £40-3238-05 PIN CONNECTOR (3P) 
CNS05-507 £23-0996-05 TERMINAL (TEST) 

CN601 £40-3238-05 PIN CONNECTOR (3?) 

CN602 £40-3239-05 PIN CONNECTOR (4P) 

; £40-5470-05 FLAT CABLE CONNECTOR (13°) 


L512 (33-0617-15 CHOKE COIL 

L513 L39-1209-25 TROIDAL COIL 

514 * | L40-1505-48 SMALL FIXED INDUCTOR (15UH) 
L515,516 * | L92-0150-05 TROIDAL CORE (W501) 
(40-3985-48 SMALL FIXED INDUCTOR (390NH) 


CN604 £40-3240-05 PIN CONNECTOR (5P) 
CN605 £40-3237-05 PIN CONNECTOR (2P) 
WI 1J,2K | * | €37-0539-05 LEAD WIRE WITH CONNECTOR 
W501 WJ,2J | * | €37-0525-05 LEAD WIRE WITH TERMINALR 
£37-0067-05 LEAD WIRE WITH MINIPIN PLUG 


L601 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 
L40-1092-12 SMALL FIXED INDUCTOR 


N67-3010-46 
N87-3006-46 


PAN HEAD SEMS SCREW 
BRAZIER HEAD TAPTITE SCREW 


202 2G F29-0014-05 INSULATING BUSH 
F401 FOQ6-4029-05 FUSE (4A 250V) : C/5 
F601 F53-0093-05 FUSE (5A 125V) : D/5 


RI RK73FB2A100J CHIP R 10 J 1/10W 
R2-5 RK73FB2A330J CHIP R 33 1/10W 
R6-9 RK73FB2A270J CHIP R 27 1/10W 
R10 RK73FB2A181J CHIP R 180 1/10W 
RK73FB2A101J CHIP R 100 1/10W 


(ar 


c 


J13-0075-05 FUSE CLIP : C/5 


CF451 L72-0319-05 CERAMIC FILTER (455KHZ) 
CF452 = L72-0333-05 CERAMIC FILTER (455KH2) 
CF453 L72-0366-05 CERAMIC FILTER (455KHZ) 
ul L40-2221-33 SMALL FIXED INDUCTOR 

L39-0480-15 TROIDAL COIL 


R14 RK73FB2A473J CHIP R 47K 1/10W 
R15 RK73FB2A103J CHIP R 10K J 1/10W 
R20 RK73FB2A393J CHIP R 39K J 1/10W 
R21 RK73FB2A223J CHIP R 22K J 1/10W 
RK73FB2A104J CHIP R 100K J  1/10W 


L3 140-2221-33 SMALL FIXED INDUCTOR 
14-10 L40-1015-48 SMALL FIXED INDUCTOR (100UH) 

L101 L39-0491-05 TROIDAL COIL (CORE : L92-0107-05) 
L102 L39-0492-05 TROIDAL COIL (CORE : L92-0107-05) 
L39-0493-05 TROIDAL COIL (CORE : L92-0107-05) 


R301-304 RK73FB2A104J CHIP R 100K J  1/10W 
R305 RK73FB2A473J CHIP R 47K J 1/10W 
R401 RK73FB2A100J CHIP R 10 J 1/10W 
R402 RK73FB2A272J CHIR 27K J  1/10W 
RK73FB2A273J CHIP R 27K 1/10W 


L39-1223-05 TROIDAL COIL (CORE : L92-0107-05) RK73FB2A473J CHIP R 47K J  1/10W 
L105 139-1224-05 TROIDAL COIL (CORE : L92-0107-05) RK73FB2A150J CHIP R 15 J 1/10W 
(39-1225-05 TROIDAL COIL (CORE : L92-0107-05) RK73FB2A221J CHIP R 220 J 1/10W 
L39-1222-05 TROIDAL COIL (CORE : L92-0107-05) RK73FB2A101J CHIP R J 1/10W 
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bO-O/UVUO 
PARTS LSIT 


FINAL UNIT (X45-351X-XX) 


New Desti- 


R409,410 R92-1332-05 CHIP R 160 


Desti- 
ie es] twee [tine 


R511 RK73FB2A151J CHIP R 150 1/10W 


R411 RK73FB2A182J CHIP R 1.8K : ia R512,513 R92-1318-05 CHIP R 100 : 1wW 
R415 RK73FB2A101J CHIP R 100 J 1/10W R514-517 RS14DB3A5R6J FL-PROOFRS 56 J IW 
R416 RK73FB2A220J CHIP R 22 J 1/10W R518,519 RS14DB3A150J FL-PROOFRS 15 J 1W 
R417 RK73FB2A101J CHIP R 100 J 1/10W R520 RK73FB2A561J CHIP R 560 J 


R418 RK73FB2A102J CHIP R J R521,522 RS14DB3A5R6J FL-PROOFRS 5.6 J 

R419 RK73FB2A104J CHIP R 100K «6S 1/10W R530 * | R92-2543-05 FIXED RESISTOR 6.8 1/2W 
R420 RK73FB2A102J CHIP R 1.0K J  1/10W R601 RK73FB2A472J CHIP R 47K J  1/10W 
R421 RK73FB2A393J CHIP R 39K = J 1 /10W R701 RK73FB2A103J CHIP R 10K J T/AOWe 
R422 RK73FB2A220J CHIP R R702 RK73FB2A101J CHIP R 100 J 


R423,424 RK73FB2A331J CHIP R 


R703-705 RK73FB2A562J CHIP R 5.6K J 
R425 RK73FB2A220J CHIP R 22 J 1/10W R706 RK73FB2A472J CHIP R 47K J  1/10W 
R426 RK73FB2A103J CHIP R 10K J 1/10W R707 RK73FB2A821J CHIP R 820 J 1/10W 
R427 RK73FB2A102J CHIP R 1.0K J  1/10W R708 RK73FB2A272J CHIP R 27K J  1/10W 
R428 RK73FB2A222J CHIP R J R709 RK73FB2A333J CHIP R 33K J 


R429 RK73FB2A102J CHIP R J R710 R92-1282-05 CHIP R 10 J 

R439 RK73FB2A470J CHIP R 47 J 1/10W R712 R92-1316-05 CHIP R 39 J IW 
R440 RK73FB2A152J CHIP R BSG TU AA! R713 RK73FB2A471J CHIP R 470 J 1/10W 
R441 442 RK73FB2A332J CHIP R Sok od /10W R714 RK73FB2A153J CHIP R 15K J 1/10W 
R443,444 RK73FB2A101J CHIP R J VR1 R12-6730-05 TRIMMING POT. 2 


R445,446 RK73FB2A472J CHIP R 
R447,448 RK73FB2A101J CHIP R 100 J 1/10W 
R449,450 RK73FB2A222J CHIP R 22K J 1/10W 
R451,452 RK73FB2A101J CHIP R 100 J 1/10W 
R453 RK73FB2A152J CHIP R 


VR501,502 
W301 
W303 


R12-6734-05 
R92-0150-05 
R92-0150-05 


TRIMMING POT. 
JUMPER REST OOHM = (ANT1) 
JUMPER REST OOHM = (ANT2) 


K1-14 $51-1420-05 RELAY 


K301 $51-2417-05 RELAY 
R454 455 RK73FB2A332J CHIP R K302 $51-1429-05 RELAY 
R456 RK73FB2A333J CHIP R Ooh soe TOW, $51-2423-05 RELAY 


R457,458 RK73FB2A104J CHIP R 100K 6S A/10W 


R459 RK73FB2A471J CHIP R 470 J 1/10W 1$S101 DIODE 
R460 RK73FB2A220J CHIP R RLZJ5.1B ZENER DIODE 
LFBO1 DIODE 
3461 RK73FB2A102J CHIP R DAP202K DIODE 
R462 RK73FB2A101J CHIP R 100 J 1/10W 0301 ,302 DSA301LA DIODE 
R463,464 RK73FB2A151J CHIP R 150 J 1/10W 
R465,466 RK73FB2A471J CHIP R 470 J 1/10W D303,304 LFBO1 DIODE 
R467-470 RK73FB2A330J CHIP R D401 188226 DIODE 
D402 * | RDS.1M(B2) ZENER DIODE 
R471 RK73FB2A102J CHIP R J D450 DAN235K DIODE 
R472 RK73FB2A104J CHIP R 100K J /10W D451-456 1$V128 DIODE 
R473 RK73FB2A473J CHIP R 47K J 1/10W 
R474 RK73FB2A104J CHIP R 100K J = 1/10W 0457 DAN235K DIODE 
R475 RK73FB2A473J CHIP R J 1 D501 MA271-B DIODE 
D502,503 SVO3YS DIODE 
R476 RK73FB2A472J CHIP R J D504 SG-5L(R) DIODE 
R480 RK73FB2A470J CHIP R 47 J 1/10W 0601 LFBO1 DIODE 
R481 RK73FB2A471J CHIP R 470 J 1/0W 
R482 RK73FB2A330J CHIP R 33 J 1/10W 0701 DAN202K DIODE 
R483 RK73FB2A221J CHIP R J 0702 LFBO1 DIODE 
IC1 TC9174F IC (CMOS 1/0 EXTENSION) 
R484 RK73FB2A223J CHIP R J 10402 UPC7805H IC (VOLTAGE REGULATOR/ +5V) 
R485 RK73FB2A822J CHIP R 82K J 1/10W 1C601,602 UPC7808H IC (VOLTAGE REGULATOR/ +8V) 
R486 RK73FB2A560J CHIP R 56 J /10W ; 
R487-489 RK73FB2A223J CHIP R 22K /\0W NJM2304M IC (OP AMP X2) 
R430 RK73FB2A681J CHIP R J FMA7 TRANSISTOR 
DTC114EK DIGITAL TRANSISTOR 
R491,492 RK73FB2A471J CHIP R J FMC2 TRANSISTOR 
R501 RK73FB2A101J CHIP R 100 J 1/10W DTB143EK DIGITAL TRANSISTOR 
R502 RK73FB2A331J CHIP R 330 J /10W 
R503 RK73FB2A681J CHIP R 680 J 1/10W 2SA1162(Y) TRANSISTOR 
R504 RK73FB2A33 CHIP R J 28C2712(Y) TRANSISTOR 
2SD1624(S) TRANSISTOR 
R505,506 RK73FB2A6R8J CHIP R J 2SD1406(Y) TRANSISTOR 
R507 RK73FB2A681J CHIP R 680 J 1/10W 3SK131(M) FET 
R508,509 R92-0696-05 CHIP R 33 J 1/4W 
R510 RK73FB2A331J CHIP R 330 J 1/10W 3SK131(M) FET 
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15-3/U5S 
PARTS LIST 


FINAL UNIT (X45-351X-XX) 
AT UNIT (X53-3340-02) 


Desti- 
nation 


Ref. No. | Address New] PartsNo. | Description Dest: 
parts nation 


Address Parts No. Description 


0472 2SC2712(Y) TRANSISTOR 40-1011-14 SMALL FIXED INDUCTOR 
0475 3SK131(M) FET L34-1276-15 COIL 
0501 28C1971 TRANSISTOR L39-0479-05 COIL 
Q502,503 2SC3133 TRANSISTOR L111 L39-0495-05 COIL 
0504 2SD1406(Y) TRANSISTOR (39-0494-15 COIL 


Q505,506 2802879 TRANSISTOR 
Q507 2SD1406(Y) TRANSISTOR 
Q601 DTC143TK DIGITAL TRANSISTOR 
Q701 DIC114TK DIGITAL TRANSISTOR 


L92-0117-05 TROIDAL CORE 


N87-3006-46 
N88-3006-46 


BRAZIER HEAD TAPTITE SCREW 
FLAT HEAD TAPTITE SCREW 


Q702,703 DTD114EK DIGITAL TRANSISTOR 
TH452 157-502-53002 THERMISTOR 5K 
TH701 STP-41S THERMISTOR 


RD14BB2E101J RD 100 /4W 
R3 RK73FB2A102J CHIP R 10K J) | A0W 
R4 RD14BB2E560J RD 56 J 1/4W 
R5,6 RK73FB2A181J CHIP R 180 J /10W 
RK73FB2A103J CHIP R 10K J /\0W 


RK73FB2A563J CHIP R 56K 


AT UNIT (X53-3340-02) R12 RK73FB2A121J CHIPR 120 J 1/10W 


CCA5FSLZH330J | CERAMIC  33PF 


i R13 RK73FB2A101J CHIP R 100 J 1/10W 
C2-8 CK73FB1E103K CHIP C O.010UF K R14 RK73FB2A563J CHIP R sbK. J /\0W 
C9,10 CK73FB1H102K CHIP C 1O00PF_ kK RK73FB2A121J CHIP R 120 
C11 CK73FB1E103K CHIP C O.010UF K 
CEO4EW1C470M ELECTRO 1 RK73FB2A101J CHIP R 100 
R17 RK73FB2A330J CHIP R 33 1/10W 


CK73FB1E103K CHIP C 010 K R18 RK73FB2A103J CHIP R 10K J 1/10W 
C16 CK73EF1E474Z CHIP C O.47UF 2 R19 RK73FB2A330J CHIP R 33 J 1/10W 
(17-19 CK73FB1E103K CHIP C Q.010UF K RK73FB2A103J CHIP R 10K 
C20 CEO4EW1C101M ELECTRO 100UF  16WV 

CK73FB1E103K CHIP C K RD14BB2E100J RD 10 

R26-30 RK73FB2A103J CHIP R 10K J /\0W 

CK73EF1E4742Z CHIP C R31 RK73FB2A472J CHIP R 47K J  1/0W 

C25 CK73FB1E103K CHIP C O.010UF K R32 RK73FB2A103J CHIP R 10K J /10W 


C26 CEO4EW1C101M ELECTRO 1O00UF  16WV 
C27-37 CK73FB1E103K CHIP C O.010UF K 
CK73FB1H103K CHIP C 


RD14BB2E101J 


RD 100 


RK73FB2A472J CHIP R ATK J 
VR101,102 } 3b RO1-3435-05 POTENTIOMETER 10K 
W12-17 R92-0679-05 CHIP R 0 OHM 
W18-28 R92-0670-05 CHIP R 0 OHM 
W29-31 R92-0679-05 CHIP R 0 OHM 


CK73FB1H103K CHIP C 0.010UF 
C105-108 CK73FB1H103K CHIP C O.010UF K 

C1 C05-0031-15 TRIMMER CAPACITOR — 10PF 
VC1,2 2k: C02-0023-05 VARIABLE CAPACITOR  300PF 


R92-0670-05 CHIP R 00H 
W34 R92-0670-05 CHIP R 0 OHM 
W35,36 R92-0679-05 CHIP R 00H 


D40-0633-15 


GEAR ASSY 


] £04-0157-05 RF COAXIAL CABLE SOCKET W37 R92-0670-05 CHIP R 0 OHM 

CN3 £40-3239-05 PIN CONNECTOR (4P) Ww40 2B * | £33-1984-05 PROCESSED WIRE KIT (to FIL:CN4) 

CN4 £40-3240-05 PIN CONNECTOR (5P) 

CNS £40-3238-05 PIN CONNECTOR (3P) £33-1984-05 PROCESSED WIRE KIT (to CONT:CN4) 

CN6 £40-3237-05 PIN CONNECTOR (2P) Ww40 2B * | £33-1984-05 PROCESSED WIRE KIT (to RL:AT1) 
Wa40 2B * | £33-1984-05 PROCESSED WIRE KIT (to RL:AT2) 

£40-5068-05 PIN CONNECTOR (11P) 
CN101 £40-5066-05 PIN CONNECTOR (9P) Kl $51-2407-05 RELAY 


K101-103 $76-0401-05 RELAY 
K105-108 $76-0401-05 RELAY 


F20-1081-04 INSULATING SHEET 
Al 2M F11-1142-22 SHIELDING CASE 

A2 2M. F10-1401-23 SHIELDING PLATE 
A3 1M F11-1143-14 SHIELDING COVER 
F11-1144-14 SHIELDING COVER 


M1,2 


T42-0453-05 DC MOTOR 


D1,2 1SS101 DIODE 
03-8 1$S226 DIODE 
D10 Silsiats DIODE 
0101-103 181555 DIODE 
0105-108 1$1555 DIODE 


F10-2192-04 SHIELDING COVER 


J61-0307-05 BAND 


L39-0496-05 COIL D109,110 RLS73 DIODE 
L2 (39-0415-25 COIL C1 SN74S74N C (ONE SHOT MULT!) 
13-6 L40-1011-13 SMALL FIXED INDUCTOR CZ3 TC4066BP C (ANALOG/ DIGITAL SW) 
L7-11 (40-1011-14 SMALL FIXED INDUCTOR 1C4,5 BA6109U2 C (MOTOR DRIVER) 


L40-1011-13 SMALL FIXED INDUCTOR C6 NJM2903S C (DUAL COMPALATOR) 


L101-103 L40-1011-14 SMALL FIXED INDUCTOR 


\C7 MC78LO5M C (VOLTAGE REGULATOR/ +5V) 
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bO-OlUO 
PARTS LSIT 


AT UNIT (X53-3340-02) 
CONTROL UNIT (X53-356X-XX) 


New ave Desti- AN Desti- 
tm a [cm oo] remem || 


2SC2714(Y) TRANSISTOR €226,227 CK73GB1H103K CHIP C O.OIOUF K 

Q3 DTC114EK DIGITAL TRANSISTOR €228,229 CK73GB1H102K CHIP C 1000PF K 
04 2SA1204(Y) TRANSISTOR C230 CK73GB1H103K CHIP C O.010UF K 
DTC114EK DIGITAL TRANSISTOR C231-233 CK73GB1H102K CHIP C 1000PF kK 

(501-509 CK73GB1H103K CHIP C O.010UF K 


(511-621 CK73GB1H103K 
C522 CK73GB1H102K 
C523 CK73GF1E1042Z 
C601-604 CK73GB1H103K 
C605 CK73GF1E1042Z 


CHIP C 0.010UF 
CHIP C 1000PF 


CONTROL UNIT (X53-356X-XX) 0-11 : 
CHIP C O.10UF Z 
K 
Z 


0-22:M2 0-71:X 2-71:E 2-72:E2 2-73 


CK73GB1H CHIP C 1000PF 
C92-0044-05 CHIP-ELE 47UF 1OWV 
C4 CK73GB1H102K CHIP C 1O00PF K 

C5 €92-0032-05 CHIP-ELE 4.7UF 25WV 
CK73GF1E104Z CHIP C 0.10UF 


:K,P 0-21:M 
:E3 2-74:E9 


CHIP C 0.010UF 
CHIP C 


0.10UF 


C606 CK73GB1H102K 


CHIP C 1000PF 


401 £23-0623-04 EARTH LUG 
C92-0037-05 CHIP-ELE 1OUF CN1,2 * | £40-5744-05 FLAT CABLE CONNECTOR (20P) 
c9 C92-0032-05 CHIP-ELE 4.7UF 25WV CN3 £40-3239-05 PIN CONNECTOR (4P) 


C10.11 CK73GF1E104Z CHIP C COU eZ 
C12 C92-0037-05 CHIP-ELE 10UF 16WV 
€92-0032-05 CHIP-ELE 4 7UF 


CN4 * | £40-5763-05 
CN5 £40-5744-05 


PIN CONNECTOR (12P) 
FLAT CABLE CONNECTOR (20P) 


£40-5761-05 FLAT CABLE CONNECTOR (26P) 


CK73GF1E104Z CHIP C O.10UF 2Z CN7 * | £40-5742-05 FLAT CABLE CONNECTOR (13P) 
C16 C92-0037-05 CHIP-ELE 1OUF 16WV CN8 * | £40-5739-05 FLAT CABLE CONNECTOR (10P) 
(17-41 CK73GB1H102K CHIP C 1O00PF K CNS,10 * | £40-5740-05 FLAT CABLE CONNECTOR (20P) 
C42 CK73GB1H103K CHIP C 0.010UF K £40-5744-05 FLAT CABLE CONNECTOR (20P) 
CK73GB1H102K CHIP C 1000PF K 


£02-2015-05 
CN501 * | €40-5740-05 
CN601 £40-3251-05 
£06-0858-15 


SOCKET FOR IC 
FLAT CABLE CONNECTOR (20P) 

PIN CONNECTOR (7P) 

CYLINDRICAL RECEPTACLE (8P MIC) 


C92-0044-05 CHIP-ELE 47UF 
046.47 CK73GB1H103K CHIP. C O.010UF K 
048,49 CC73GCH1H330J CHIP C 33PF J 
C50-54 CK73GB1H103K CHIP C O.010UF K 
C92-0044-05 CHIP-ELE 47UF 


F01-1007-04 HEAT SINK 


CK73GF1E104Z CHIP C 0.10UF 
C58 CK73GB1H103K CHIP C O.010UF K 
C59 C92-0044-05 CHIP-ELE 47UF 10WV 
C60 CK73GB1H103K CHIP C O.010UF K 
C92-0044-05 CHIP-ELE 47UF 


G02-0574-04 FLAT SPRING 


J19-1570-05 HOLDER (BATT) 


L40-4705-48 
L4,5 L40-1292-18 


SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR 


CC73GCH1H101J CHIP C 100PF J 16,7 L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
C78-80 CK73GB1H103K CHIP C O.O10UF K L8 L40-1292-18 SMALL FIXED INDUCTOR 
(81-88 CC73GCH1H101J CHIP C 100PF J L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
€89-93 CK73GB1H103K CHIP C O.O10UF K 

C92-0037-05 CHIP-ELE 1OUF ] L40-1005-48 SMALL FIXED INDUCTOR (10UH) 


128 L40-4705-48 
X1 * | 177-1589-05 


SMALL FIXED INDUCTOR (47UH) 
CRYSTAL RESONATOR (11.0592MHZ) 


C97 C92-0044-05 CHIP-ELE 47UF 


(98-102 CK73GB1H103K CHIP C O.O10UF K L78-0325-05 RESONATOR (2.0MHZ) 
C103,104 CC73GCH1H220J CHIP C 22PF J 
€105-107 CK73GB1H103K CHIP C 0.010UF K N32-2606-46 FLAT HEAD MACHIN SCREW 
C108 €92-0044-05 CHIP-ELE 47U 
RK73GB1J101J CHIP R 100 J 1/16W 
CK73GB1H103K CHIP C 0.010UF R3,4 RK73GB1J102J CHIP R 10K J 1/16W 
C111-113 C92-0023-05 CHIP-ELE 1.0UF SOWV R5 RK73GB1J101J CHIP R 100 J 1/16W 
C114 CK73GB1H103K CHIP C O.010UF K R6 RK73GB1J473J CHIP R 47K J 1/16W 
Cis C92-0023-05 CHIP-ELE 1,0UF SOWV RK73GB1J102J CHIP R 1.0K J 1/16W 
C CK73GB1H103K CHIP C 0.010UF ; 
RK73GB1J101J CHIP R 100 J 1/16W 
C CK73GB1H102K CHIP C 1000PF Kk R29 RK73GB1J105J CHIP R 10M J  1/16W 
€125,126 CK73GB1H103K CHIP C O.010UF K R30-37 RK73GB1J101J CHIP R 100 J 1/16W 
(127-141 CC73GCH1H101J CHIP C 100PF J R39 RK73GB1J102J CHIP R 1.0K J  1/16W 
C142-147 CK73GB1H102K CHIP C 1O00PF kK RK73GB1J471J CHIP R 470 J 1/16W 
CC73GCH1H101J CHIP C 100PF J 
RK73GB1J103J CHIP R 10K J 1/16W 
CC73GCH1H101J CHIP C 100PF dl R42 RK73GB1J5222J CHIP R 22K J  1/16W 
(153-175 CK73GB1H102K CHIP C 1000PF K R43,44 RK73GB1J104J CHIP R 100K 6S) 1/16W 
C177-183 CK73GB1H102K CHIP C 1000PF kK RK73GB1J472J CHIP R 47K JS 1/16W 
C 184-187 CK73GB1H103K CHIP C O.O10UF K RK73GB1J102J CHIP R 1.0K J  1/16W 
C188-223 CK73GB1H102K CHIP C 1O00PF K 
RK73GB1J473J CHIP R 47K J 1/16W 
€224,225 CC73GSL1H471J CHIP C 470PF RK73GB1J102J CHIP R 10K J I/BW X 
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Ref. No. | Address 
parts 
R49 


R100-105 
R107 
R108-119 
R120-130 
R131 


R171 


172-177 
R179-201 
R202 
R203-214 
R215 


R216-222 
R223 
R224 
R225 
R226 


R227-234 
R235-237 
R238-240 
R241 

R242,243 


R244 
R244 
R245 
R501-504 


RK73GB1J473J 
RK73GB1J473J 
RK73GB1J103J 
RK73GB1J102J 
RK73GB1J473J 


RK73GB1J103J 
RK73GB1J102J 
RK73GB1J473J 
RK73GB1J103J 
RK73GB1J102J 


RK73GB1J473J 
RK73GB1J103J 
RK73GB1J102J 
RK73GB1J473J 
RK73GB1J103J 


RK73GB15472J 
RK73GB1J153J 
RK73GB1J334J 
RK73GB1J153J 
RK73GB1J103J 


RK73GB1J153J 
RK73GB1J105J 
RK73GB1J102J) 
RK73GB1J473J 
RK73GB1J5102J 


RK73GB1J105J 
RK73GB1J105J 
RK73GB1J104J 
RK73GB1J101J 
RK73GB1J102J 


RK73GB1J103J 
RK73GB1J101J 
RK73GB1J101J 
RK73GB1J102J 
RK73GB1J223J 


RK73GB1J473J 
RK73GB1J5101J 
RK73GB1J101J 
RK73GB1J474J 
RK73GB1J102J 


RK73GB1J5101J 
RK73GB1J5101J 
RK73GB1J473J 
RK73GB1J5101J 
RK73GB1J473J 


RK73GB1J5101J 
RK73GB1J333J 
RK73GB1J101Jd 
RK73GB1J473J 
RK73GB1J104J 


RK73GB1J103J 
RK73GB1J102J 
RK73GB1J101J 
RK73GB1J473J 
RK73GB1J102J 


RK73GB1J101J 
RK73GB1J101J 
RK73GB1J473J 
RK73GB1J473J 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


47K 
47K 
10K 
1.0K 
47K 


1.0K 
47K 
10K 
1.0K 


10K 
1.0K 
47K 
10K 


15K 
330K 
15K 
10K 


1.0M 
1.0K 
47K 


1.0M 
100K 
100 
1.0K 


100 
100 
1.0K 


100 
100 
470K 
1.0K 


100 
47K 
100 
47K 


33K 
100 
47K 
100K 


10K 
1.0K 
100 
47K 
1.0K 


100 
47K 
47K 


tion 
J 1/16W R505 
J 1/16W R506 
J 1/16W R507 
J 1/16W E3E9M R508 
J 1/16W R509 


aa GG. ce 


Ce 3 a a 


Qj Ga & cc Gc 


C2> 7. a Cece 


a a i a 


ce, Ce ke ee 


Cc -e  e C 


PARTS LIST 


1/16W R510 


1/16W EE2E3E9 R511 
1/16W R512 
1/16W R513 
1/16W E2MM2 R514 


1/16W R515 


1/16W R516 
1/16W E R517 
1/16W R518 
1/16W R519 


1/16W R520 


1/16W R521-523 
1/16W R524 
1/16W R525 
1/16W R526-527 


1/16W R528 
1/16W R529 
1/16W R530 
1/16W R531 


1/16W R532 


1/16W R533 
1/16W R534 
1/16W R535 
1/16W R536-539 
1/16W R540 


1/16W R541,542 


1/16W R543-546 
1/16W R547,548 
1/16W R549-555 


1/16W R556 


1/16W $1 


1/16W $501-545 
1/16W $546-551 
1/16W 

1/16W Di-3 


D4 


1/16W D5-12 
1/16W 0501 
1/16W D502 
1/16W 

1/16W D510-519 


1C1,2 


1/16W IC3 
1/16W C4 
1/16W 1C5 
1/16W 

1/16W C6 


(C7 


1/16W IC8 
1/16W C3 
1/16W \C10 
1/16W 

1/16W 1011 


1/16W 
1/16W 
1/16W 
1/16W 


KPMXE 
E2E3E9 


parts 


Parts No. 


RK73GB1J391J 
RK73GB1J5271J 
RK73GB1J473J 
RK73GB1J391J 
RK73GB1J271J 


RK73GB1J391J 
RK73GB1J271J 
RK73GB1J391J 
RK73GB1J271J 
RK73GB1J473J 


RK73GB1J391J 
RK73GB1J271J 
RK73GB1J391J 
RK73GB1J5271J 
RK73GB1J391J 


RK73GB1J271J 
RK73GB1J473J 
RK73GB1J102J 
RK73GB1J473J 
RK73GB1J101J 


RK73GB1J391J 
RK73GB1J271J 
RK73GB1J391J 
RK73GB1J271J 
RK73GB1J391J 


RK73GB1J271J 
RK73GB1J391J 
RK73GB1J271J 
RK73GB1J101J 
RK73GB1J473J 


RK73GB1J101J 
RK73GB1J473J 
RK73GB1J103J 
RK73GB1J473J 


$62-0412-05 
$70-0439-05 
$70-0439-05 


1$$355 
RD7.5M(B3) 
1$S355 
B30-2036-05 
B30-2146-05 


B30-2146-05 
UPC7805H 
TA78LO8F 


AT2402N10S12.7 


MB3780A 


M37702S4BFP 
TC7SO4F 
LC35640MF-10 
TC4052BF 
TC7SO4F 


TC74VHC32F 
27C0512RJLVC 
1C4052BF 
TC74VHCO8F 
TC74VHC245F 


RK73GB1J103J 


CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 


CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 


CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 


CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 


CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 


CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 


CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 


DIODE 
ZENER DIODE 


SLIDE SWITCH 
TACT SWITCH 
TACT SWITCH 


DIODE 


LED (RED) 
LED (ORANGE) 


C 


C 


IC (4CH MPX/DE-MPX) 
IC (2CH NAND GATE) 


IC 
IC 


IC (4CH MPX/DE-MPX) 


IC 
IC 


LED (ORANGE) 
IC (VOLTAGE REGULATOR/ +5V) 
C (VOLTAGE REGULATOR) 

IC (2kbit SERIAL EEPROMM) 

C (BATTERY BACKUP) 


C (2CH NAND GATE) 


na 


LS-6/US 


CONTROL UNIT (X53-356X-XX) 


Desti- 


Description nation 


270 J 1/16W 
47K J 1/16W 
390 J 1/16W 


270 J 1/16W 
390 J 1/16W 
270 J 1/16W 


270 J 1/16W 
390 J 1/16W 
270 J /16W 


47K J 1/16W 
10K J I/6W 
47K J /\6W 


270 J 1/16W 
390 J 1/16W 
270 J 1/16W 


390 


270 


390 J 1/16W 
270 J 1/16W 
100 J 1/16W 


47K 


100 


47K J 1/16W 
10K J 1/16W 
47K J 1/16W 


10K 


71> 


bO-OlU0O | 
PARTS LSIT 


CONTROL UNIT (X53-356X-XX) 
TX-RX UNIT (X57-4620-00) 


New fee Desti- 
nse] ene | On| 


C16 CXD10950 IC (1/0 EXPANDER) 


TC74VHC138F C53 CK73GB1E223K CHIP © 0.022UF K 
C19 * | TC74VHC573F C54 CQ92M1H154K MYLAR 0.15UF K 
C20,21 (292K371 IC (ENCODER PROCESSOR) C55 CK73FB1H102K CHIP C 1000PF K 


CXD10950 IC (I/O EXPANDER) C56 CEO4EW1C101M ELECTRO 100UF 


68HC05G2419553 IC C57 CC73ECH1H202J CHIP C 2000PF 


25,26 TC4584BF IC (BUFF) C58 CK73FB1H103K CHIP C 0.010UF 
C27 * | ADM232LAR IC C59 CC73GCH1H680J 
C28 NJM2904M IC (OP AMP X2) C60 CC73GCH1H180J CHIP C 18PF 


J 

K 
CHIP C 68PF J 

a 

) 


TC7S32F IC (2CH NAND GATE) C61 CC73GCH1HO60D CHIP C 6.0PF 


UPD6345G6S IC C62 


CC73GCH1H470J CHIP C 47PF 


a1 DTA143EK DIGITAL TRANSISTOR C63 CK73GB1H103K CHIP C 0.010UF K 
a2 DTC143EK DIGITAL TRANSISTOR C64 CEO4EW1C101M ELECTRO 1O0UF  16WV 
03,4 DTC114EK DIGITAL TRANSISTOR C65,66 CK73GB1H102K CHIP C 1O00PF K 


DTC143EK DIGITAL TRANSISTOR C67 CEO4EW1C470M 


OTC114EK DIGITAL TRANSISTOR C68,69 CK73GB1H102K CHIP C 1000PF 
012,13 DTA143EK DIGITAL TRANSISTOR C100 CEO4EW1C100M ELECTRO 10UF 16WV 
Q14-22 DTC143EK DIGITAL TRANSISTOR C101 CK73FF1E104Z CHIP C O10UR EZ 
023,24 DTA143EK DIGITAL TRANSISTOR C103 CEO4EW1HO10M ELECTRO 1.0UF SOWV 


DTC114EK DIGITAL TRANSISTOR C104 


CEO4EW1C100M 


DTC1431K 
Q33 DTC143EK 
DTC114EK 


DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


C105 
C106 
C107 
C108 
C109 


CK73GB1H102K 
CC73FCH1H102J 
CK73FF1E104Z 

CEO4EW1C100M 
CK73FF1E104Z 


CHIP C 1000PF 
CHIP C 1000PF 


K 
J 
CHIP C O.10UF 2 
1 
Z 


ELECTRO 1OUF 
CHIP C 0.10UF 


Sie 


TX-RX UNIT (X57-4620-00) 


C112 CC73FCH1H102J CHIP C 1OOOPF J 

C113,114 CQ92FM1H223K MYLAR 0.022UF K 

C90-2045-05 ELECTRO 2.2UF 25WV C116 CC73FCH1H102J CHIP C \OOOPF J 

CK73FF1E104Z CHIP C O.10UF 2 C118,119 CC73GCH1H271J CHIP C 270PF_ ss J 

C45 CC73FCH1H330J CHIP C 33PF J C120 CEO4EW1C100M ELECTRO 10UF 1 
C6 C90-2045-05 ELECTRO 2.2UF 25 WV 


CK73FF1E104Z CHIP C 0.10UF C121 CEO4EW1HO10M ELECTRO 1.0UF 
C122 CC73FSL1H152J CHIP C 1S00PF J 
CC73FCH1H330J CHIP C 33PF J C123 CC73GCH1H101J CHIPC ~—‘100PF J 
C15 CC73FSL1H152J CHIP C 1S00PF = J C124 CC73GCH1H221J CHIP C 220PF J 
C16 CC73FCH1H101J CHIP C 100PF J C125 CK73GB1E223K CHIP C 0.022UF K 
C17 CC73FSL1H152J CHIP C 1500PF J 
CC73FCHIH101J CHIP C 100PF J C126 CEO4EW1C100M ELECTRO 10UF 


C127 CK73GB1H103K 


CHIP C O.010UF K 


CK73FF1E1042Z CHIP C O.10UF Z C128 CC73FSL1H221J CHIP C 220PF J 
C23 C90-2045-05 ELECTRO 2.2UF 25WV C129 CC73FCH1H101J CHIP C 100PF J 
C24 CK73FB1H223K CHIP C 0.022UF kK C130 CEO4EW1C100M ELECTRO 10UF 
C25 CK73FF1E104Z CHIP C O.10UF Z 

CK73FB1H223K CHIP C 0.022UF K C131 CK73FF1E104Z CHIP C 0.10UF 


C132 CEO4EW1C100M 


C90-2045-05 ELECTRO 2.2UF C133 CC73GCH1H101J CHIP C 100PF J 
C29 CK73FF1E104Z CHIP C O.10UF Z C134 CK73GB1E223K CHIP C Q.022UF K 
C30 CK73GB1H102K CHIP C 1000PF K C135 CEO4EW1C100M ELECTRO 1OUF 16WV 
C31 CK73FB1H471K CHIP C 470PF K 
CK73FF1E104Z CHIP C Q.10UF Z C136 CK73GB1E223K CHIP C 0.022UF K 
C137 CC73FCH1H102J CHIP C 1000PF J 
CK73GB1H102K CHIP C 1000PF kK C138 CC73GCH1H221J CHIP C 220PF J 
C34 C90-2045-05 ELECTRO 2.2UF 25WV C139 CC73GCH1H271J CHIP C 270PF J 
C3 CC73GCH1H330J CHIP C 33PF J €140,141 CK73GB1E223K CHIP C 0.022UF K 
C37 CK73GB1H102K CHIP C 1000PF K 
CK73GB1H103K CHIP C O.010UF K C142 CEO4EW1C100M ELECTRO 10UF 16WV 


C143 CK73GB1E223K CHIP C 0.022UF K 

CK73FB1H102K CHIP C 1O00PF Kk C144 * | COS2FM1H683K MYLAR 0.068UF K 

C41 C90-2045-05 ELECTRO 2.2UF 25WV C145 CK73FB1E104K CHIP C O.10UF K 

C42 CK73FB1H103K CHIP C O.O1I0UF K (146,147 CC73FCH1H102J CHIP C 1000PF J 
C44 CK73GB1H102K CHIP C 1O00PF Kk 

CC73FCH1H121J CHIP C 120PF J C150 CK73GB1E223K CHIP C 0.022UF K 


C151 
C152 
C153 


CEO4EW1C100M 
CC73FCH1H102J 
CC73GCH1H271J 


CK73GB1H102K 
CK73GB1H102K 


CHIP C 
CHIP C 


1000PF 
1000PF 


CHIP C 1000PF J 
CHIP C 270PF Os J 


76 


New cea Desti- 
sie ew] towne |e |B 


C52 CEO4EW1C470M ELECTRO 47UF 16WV 


ELECTRO © 47UF 16WV 


ELECTRO 1OUF 16WV 


ELECTRO 10UF 16WV 


ELECTRO 1QUF 16WV 


15S-8/05 
PARTS LIST 


TX-RX UNIT (X57-4620-00) 


[ee fof oem [een |S] [cm wf] mm [mee | 
C154 CK73GB1E223K CHIP C 0.022UF K_ C303,304 CC73FCH1H101J CHIP C 100PF J 
C155 CEO4EW1C100M ELECTRO 10UF 16WV C305 CC73GCH1H101J5 CHIP C 100PF J 
C156 CK73FF1E104Z CHIP C O.10UF 2 C306,307 CC73FCH1H101J CHIP C 1 00PF a 
C157 CK73GB1E223K CHIP C 0.022UF K C308 CC73GCH1H101J CHIP C 100PF J 


C158 C90-2045-05 ELECTRO 2.2UF 


C309,310 CC73FCH1H1015 CHIP C 100PF J 


(159,160 CK73FF1E104Z CHIP C 0.10UF 
C161 CK73GB1E223K CHIP C 0.022UF K 
C162 CEO4EW1C100M ELECTRO 1OUF 16WV 
C163 CK73FF1E104Z CHIP C O.10UF 2 
C164 CEO4EW1C100M ELECTRO 10UF 


C312,313 CC73FCH1H101J CHIP C 100PF J 
C314 CC73GCH1H101J CHIP C 100PF J 
C315 CC73FCH1H101J CHIP C 100PF J 
C316-320 CK73FB1H102K CHIP C 1000PF K* 
C321 CC73FSL1H471J CHIP C 470PF 


C165 CK73FF1E104Z CHIP C 0.10UF C326,327 CK73GB1H102K CHIP C 1000PF K 
C166,167 CEO4EW1C100M ELECTRO 10UF 16WV C330-333 CK73FB1H102K CHIP C 1O00PF_ K 
C168, 169 CK73FF1E104Z CHIP C O.10UF 2 C334 CK73GB1E223K CHIP C 0.022UF K 
C170 CK73GB1H103K CHIP C O.010UF K C335 CC73GCH1H331J CHIP C 330PF J 

CEO4EW1C100M ELECTRO 10UF C336-340 CK73GB1E223K CHIP C 0.022UF Kk 


CQ92M1H103K MYLAR 


0.010UF C341 CK73FF1E104Z CHIP C O.10UF = Z 
C178,179 CC73FSL1H152J CHIP C 1500PF J C342 CC73FSL1H152J CHIP C \S00PF J 
C180,181 CC73ECH1H202J CHIP C 2000PF J C343 CK73FB1H562K CHIP C S600PF  «K 
C182 CC73GCH1H331J CHIP C 330PF J C344 CK73GB1H472K CHIP C 4700PF K 
(183-185 CC73FSL1H152J CHIP C 1500PF C345 CK73GB1E223K CHIP C 0.022UF K 


C186 CEO4EW1C100M ELECTRO 1OUF 
C187 CC73GCH1H331J CHIP C a30Phs J 
C188 CK73GB1H562K CHIP C o600PF K 
C189 CEO4EW1C100M ELECTRO JOUF 16WV 
C190 CC73GCH1H331J CHIP C 330PF 


C346-348 CC73FCH1H101J CHIP C 100PF 
C349,350 CK73FF1E104Z CHIP C O.10UF 2 
C351 CK73GB1E223K CHIP C 0.022UF K 
C355 CEO4NW1C100M ELECTRO 10UF 16WV 
C356 CEO4EW1HR47M ELECTRO 0.47UF 


C191,192 CEO4NW1C100M ELECTRO 1OUF 
C193 CK73GB1H103K CHIP C O.010UF Kk 

C194 CEO4NW1C100M ELECTRO 1OUF 16WV 
C195 CEO4EW1HO10M ELECTRO 1.0UF SOWV 
C196,197 CEO4NW1C100M ELECTRO JOUF 16WV 


C357 CEO4EW1C100M ELECTRO JOUF 
(358-361 CK73FB1H103K CHIP C O.010UF «K 
C363 CK73GB1H103K CHIP C O.010UF K 
C364 C90-2045-05 ELECTRO 2.2UF 25WV 
C365-375 CK73FB1H471K CHIP C 470PF 


C198 CEO4EW1C100M E 1OUF C376 CK73GB1E223K CHIP C 0.022UF K 
C199,200 CEO4NW1C220M ELECTRO 22UF 16WV (377-379 CK73FB1H471K CHIP C 470PF K 
C201,202 CK73GF1E104Z CHIP C O.10UF 2 C381,382 CK73FB1H103K CHIP C O.O10UF K 
C203,204 CEO4NW1E4R7M ELECTRO 4.7UF 25WV C383 CK73GB1H102K CHIP C 1000PF K 
C205 ‘ CEO4EW1C100M ELECTRO 1OUF C384 CK73FB1H102K CHIP C \O00PF kK 


C206,207 CK73GF1E104Z 


CHIP C O.10UF 2 


C385 CK73GB1H103K CHIP C O.O10UF K 
C208 CK73GB1E223K CHIP C 0.022UF K C386 CK73FB1H103K CHIP C O.OIOUF K 
C209,210 CEO4NW1C100M ELECTRO 1OUF 16WV C387 CK73GB1H103K CHIP C Q.O10UF K 
€212,213 CEO4NW1H010M ELECTRO 1.QUF SOWV C388 CK73FB1H471K CHIP C 470PF K 
C214 CK73GB1H472K CHIP C 4700PF C389,390 CK73GB1H471K CHIP C 470PF K 


C224 


CEO4EW1C100M ELECTRO 1OUF C402 


C215,216 CEO4EW1C100M ELECTRO 1OUF C391-394 CK73FB1H103K CHIP C O.O10UF kK 
C218,219 CK73EF1E4742Z CHIP C O47UF Z C395 CK73GB1H103K CHIP C Q.OIOUF K 
C221 ,222 CK73FB1H102K CHIP C \O00PF K C400 CC73FSLIH471J CHIP C 470PF J 
C223 CEO4EW10471M ELECTRO 470UF  16WV C401 CK73FB1H103K CHIP C O.010UF K 

1 


C90-2167-05 


ELECTRO 100UF 


C225 CEO4EW1C0470M ELECTRO 47UF 
C226 = CEO4EW1C101M ELECTRO 1OOUF  16WV 


CN1 £40-3239-05 PIN CONNECTOR (4 
CN3 £40-3239-05 PIN CONNECTOR (4P 


C227 CEO4EW1C100M ELECTRO 1OUF 16WV CN4 £40-3242-05 PIN CONNECTOR (7P 
C228 CEO4EW1C101M ELECTRO 100UF  16WV CNS * | £40-5747-05 PIN CONNECTOR (11P 
C229 CEO4EW1C100M ELECTRO 1OUF 16WV CN6 £40-3243-05 PIN CONNECTOR (8P 


C230 


CEO4EW1C0471M ELECTRO 470UF 


CN7 £40-5736-05 FLAT CABLE CONNECTOR (26P) 


C231,232 CK73EF1E474Z CHIP C O47UF 2 CN8 * | £40-5740-05 FLAT CABLE CONNECTOR (20P) 
C233 CQ92M1H154K MYLAR O.1SUF 6K CN9 £40-3240-05 PIN-CONNECTOR (5P) 
235,236 CK73FB1H102K CHIP C 1000PF K CN10 £40-3238-05 PIN CONNECTOR (3P) 


C237 CEO4EW1E471M 


ELECTRO 470UF 


CN11 


£40-5741-05 


FLAT CABLE CONNECTOR (8P) 


C240 CC73FSL1H152J CHIP C 1500PF 
C241 CEO4EW1HO010M ELECTRO 1.0UF — SOWV 
C300,301 CC73FCH1H101J CHIP C SOUPS 3 

C302 CC73GCH1H101J CHIP C 100PF 


CN12 £40-3237-05 PIN CONNECTOR (2P) 
CN13 £04-0191-05 RF COAXIAL CABLE SOCKET 
CN14-16 £02-2015-05 SOCKET FOR IC 

CN17 £40-5067-05 PIN CONNECTOR (10P) 


ad 


bO7-OlUO 


TX-RX UNIT (X57-4620-00) 


New 


Ji 


A2 4F 


A3,4 4G 
A5 4G 


iS) 
Dm w 


| RK73GB1J680J 


| RK73GB1J101J 


Parts No. 


£11-0455-05 
£11-0431-05 
£63-0401-05 
E£06-1352-05 
E11-0455-05 


£58-0428-05 
£37-0536-05 


F01-1005-04 
F11-1127-04 


G02-0574-04 
G02-0719-04 


L72-0374-05 
L72-0366-05 
L40-2285-48 
L40-4785-48 
L40-1011-15 


L34-4397-05 
L40-1011-15 
L40-4711-15 
140-1011-15 


140-1092-12 


L40-1011-15 
40-1001-15 
39-1245-05 
L40-2711-33 
L40-2201-12 


40-1092-12 
L40-1001-15 


RK73FB2A103J 


| AK73GB1J103J 


RK73GB1J101J 
RK73FB2A103J 
RK73GB1J682J 


RK73GB1J5222J 
RK73GB1J330J 
RK73GB1J183J 
RK73FB2A103J 
RK73GB1J5101J 


RK73FB2A2225 


RK73FB2A103J 
RK73GB1J682J 


RK73FB2A104J 
RK73GB1J392J 
RK73GB1J221J 
RK73GB1J152J 
RK73GB1J103J 


RK73GB1J334J 
RK73GB1J470J 
RK73GB1J151J 
RK73GB1J152J 
RK73GB1J333J 


RK73GB1J223J 
RK73GB1J102J 
RK73GB1J470J 
RK73GB1J221J 


PHONE JACK (3.5D) 
PHONE JACK 


| PHONO JACK 


DIN SOCKET 
PHONE JACK (3.5D) 


SUB PLUG (D) 9P 


ine Desti- 


LEAD WIRE WITH MINIPIN PLUG 


HEAT SINK 
SHIELDING CASE 


FLAT SPRING 
FLAT SPRING 


CERAMIC FILTER (455KHZ) 
CERAMIC FILTER (455KHZ) 


SMALL FIXED INDUCTOR (220NH) 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


COIL 

SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


CHIP R 10K J 1/10W 
CHIP R 10K J 1/16W 
CHIP R 100 J 1/16W 
CHIP R 10K J 1/10W 
CHIP R 6.8K J  1/16W 


CHIP R 2.2K J  1/16W 
CHIP R 33 J 1/\6W 
CHIP R 18K J 1/16W 
CHIP R 10K J 1/10W 
CHIP R 100 J 1/16W 
CHIP R 68 J 1/16W 
CHIP R 2.2K J 1/10W 
CHIP R 100 J 1/16W 
CHIP R 10K J 1/10W 
CHIP R 68K J  1/16W 
CHIP R 100K 6S s1/10W 
CHIP R 3.9K J  1/16W 
CHIP R 220 J 1/16W 
CHIP R WSK OS W/16W 
CHIP R 10K J 1/16W 
CHIP R 330K J 1/16W 
CHIP R 4) J 1/16W 
CHIP R 150 J 1/16W 
CHIP R 15K OJ 1/16W 
CHIP R 33K J 1/16W 
CHIP R 22K J 1/16W 
CHIP R 10K J  1/16W 
CHIP R 47 J 1/16W 
CHIP R 220 J 1/16W 


PARTS LSIT 


ns Desti- 
snes] vows | tems «| S| 
10 J 


R100 RK73FB2A100J CHIP R 1/10W 


R101 RK73GB1J472J CHIP R 47K J  1/16W 
R103 RK73GB1J102J CHIP R 1.0K J = 1/16W 
R104 RK73GB1J472J CHIP R 47K J  1/16W 
R105 RK73GB1J102J CHIP R 10K J  1/16W 


R106 RK73GB1J154J CHIP R 150K J = 1/16W 
R109 RK73GB1J102J CHIP R 1.0K J 1/16W 
R110 RK73GB1J223J CHIP R 22K = J 1/16W 
R111 RK73GB1J222J CHIP R 2.2K J  1/16W 
R113 RK73GB1J104J CHIP R 100K = =J = 1/16W 


R114 RK73GB1J472J CHIP R 47K J  1/16W 
R117 RK73GB1J823J CHIP R 82K J 1/16W 
R118 RK73GB1J222J CHIP R 22K J  1/16W 
R119,120 RK73GB1J223J CHIP R 22K J 1/16W 
R121,122 RK73GB1J123J CHIP R 12K J 1/16W 


R123 RK73GB1J223J CHIP R 22K J 1/16W 
R124 RK73GB1J103J CHIP R 10K SS 1/16W 
R126 RK73GB1J183J CHIP R 1K OJ W/16W 
R127,128 RK73GB1J103J CHIP R WOK 6S 1/16W 
R129 RK73GB14472J CHIP R 47K J  I/16W 


R130 RK73GB1J223J CHIP R 22K J 1/16W 
R131 RK73GB1J101J CHIP R 100 J 1/16W 
R132 RK73GB1J472J CHIP R 47K J 1/16W 
R133 RK73GB1J103J CHIP R 10K J 1/16W 
R134,135 RK73GB1J5152J CHIP R 15K J 1/16W 


R136 RK73GB1J331J CHIP R 330 J 1/16W 
R137 RK73FB2A102J CHIP R 10K J 1/10W 
R138 RK73GB1J152J CHIP R TSK. J 1/16W 
R139 RK73GB1J223J CHIP R 22K J 1/16W 
R140 RK73GB1J470J CHIP R 47 J 1/16W 


R141 RK73GB1J392J CHIP R J 1/16W 
R142,143 RK73GB15222J CHIPR) 22K J  1/16W 
R144 RK73GB1J101J CHIP R 100 J 1/16W 
R145 RK73GB1J472J CHIP R 47K J  1/16W 
R146,147 RK73GB1J101J CHIP R 100 J 1/16W 


R148 : RK73GB1J471J CHIP R J 1/16W. 
R149 RK73GB1J101J CHIP R 100 J 1/16W 
R150 RK73GB1J471J CHIP R 470 J 1/16W 
R151 RK73GB1J472J CHIP R 47K J  I/16W 
R152 RK73GB1J152J CHIP R 15K J I/16W 


R153, 154 RK73GB1J331J CHIP R 330 J 1/16W 
R155 : RK73GB1J222J CHIP R 2.2K J  1/16W 
R156 ; RK73GB1J332J CHIP R 3.3K J 1/16W 
R157 RK73GB1J222J CHIP R 2.2K J  1/16W 
R158, 159 RK73GB1J472J CHIP R 47K J  1/16W 


R160 RK73GB1J103J CHIP R WOK J  1/16W 
R161 RK73GB1J222J CHIP R 22K J  1/16W 
R162,163 RK73GB1J331J CHIP R 330 J 1/16W 
R164 RK73GB1J222J CHIP R 22K J 1/16 
R165 RK73GB1J331J CHIP R 330 J 1/16W 


R166 RK73GB1J392J CHIP R 39K. J  1/16W 
R167 RK73GB1J472J CHIP R 47K J 1/16W 
R168 RK73GB1J100J CHIP R 10 J 1/16W 
R169 RK73GB1J471J CHIP R 470 J 1/16W 
R170 RK73GB1J101J CHIP R 100 J 1/16W 


R171,172 RK73FB2A100J CHIP R 10 J 1/10W 
R173 RK73GB1J101J CHIP R 100 J 1/16W 
R174 RK73GB1J123J CHIP R WK OS A/IBW 
R175 RK73FB2A123J CHIP R 2K OSS /10W 


R176 
R177 
R178 
R179 
R180 


R181 
R182 
R183 
R184 
R185 


R186 
R187 
R188 
R189,190 
R191,192 


ce fo] ew 


RK73FB2A183J 
RK73GB1J183J 
RK73FB2A153J 
RK73GB1J103J 
RK73GB1J821J 


RK73GB1J222J 
RK73GB1J103J 
RK73FB2A153J 
RK73GB1J5272J 
RK73GB1J153J 


RK73FB2A222J 
RK73GB1J223J 
RK73GB1J101J 
RK73GB1J153J 
RK73GB1J222J 


R193,194 
R196 
R197 
R198,199 
R200 


RK73GB1J223J 
RK73FB2A472J 
RK73GB1J103J 
RK73GB1J5104J 
RK73FB2A101J 


R201 
R202,203 
R204 
R205 
R206 


RK73GB1J221J 
RK73GB1J104J 
RK73GB1J222J 
RK73GB1J272J 
RK73GB1J5224J 


R207 
R208 
R203 
R215 
R220 


R300 
R301 
R303-319 
R320 
R323 


RK73GB1J5222J 
RK73GB1J123J 
RK73GB1J563J 
RK73GB1J681J 
RK73GB1J103J 


RK73FB2A100J 
RK73GB1J101J 
RK73GB1J101J 
RK73GB1J102J 
RK73GB1J101J 


R325 
R330 
R331 
R332 
R334 


R335 
R336 
R337,338 
R339,340 
R343 


RK73FB2A473J 
RK73GB1J470J 
RK73GB1J102J 
RK73GB1J5222J 
RK73GB1J331J 


RK73GB1J101J5 
RK73GB1J102J 
RK73GB1J124J 
RK73GB1J5334J 
RK73GB1J471J 


R344 

R345-347 
R348,349 
R350,351 
R352-354 


RK73FB2A2R2J 
RK73GB1J101J 
RK73GB1J473J 
RK73FB2A473J 
RK73GB1J473J 


R355 
R356 
R357 
R358 
R359 


RK73GB1J103J 
RK73GB1J473J 
RK73GB1J103J 
RK73GB1J473J 
RK73GB1J101J 


R364,365 
R366 

R367,368 
R369 


RK73GB1J222J 
R92-1252-05 

RK73FB2A473J 
RK73GB1J473J 


CHIP R 18K 
CHIP R 18K 
CHIP R 15K 
CHIP R 10K 
CHIP R 


CHIP R 2.2K 
CHIP R 10K 
CHIP R 15K 
CHIP R 2.7K 


CHIP R 


CHIP R 

CHIP R 22K 
CHIP R 100 
CHIP R 15K 
CHIP R 2.2K 


CHIP R 

CHIP R 4.7K 
CHIP R 10K 

CHIP R 100K 


CHIP R 


CHIP R 220 

CHIP R 100K 
CHIP R 2.2K 
CHIP R 2.7K 


CHIP R 


CHIP R 

CHIP R 12K 
CHIP R 56K 
CHIP R 680 


CHIP R 


CHIP R 


CHIP R 100 
CHIP R 100 
CHIP R 1.0K 


CHIP R 


CHIP R 47K 
CHIP R 47 

CHIP R 1.0K 
CHIP R 2.2K 


CHIP R 


CHIP R 100 

CHIP R 1.0K 
CHIP R 120K 
CHIP R 330K 


CHIP R 


CHIP R 2.2 
CHIP R 100 
CHIP R 47K 
CHIP R 47K 


CHIP R 


CHIP R 10K 
CHIP R 47K 
CHIP R 10K 
CHIP R 47K 


CHIP R 


CHIP R 
CHIP R 0 OHM 
CHIP R 47K 

CHIP R 


J 


| _ cco 


[aS Ss 


tea, a Seay a <= 


ec cf cc 


a ee SS 


PARTS LIST 


a fn 
R371-374 
R376 
R377,378 
R379 
R380-418 


1/10W 
1/16W 


1/16W R419-428 
1/16W R429 
1/10W R430 
1/16W R431,432 


R433 


R434 


1/16W R435,436 
1/16W VR1,2 
1/16W 

1/16W 


1/10W 
1/16W 
1/6W 


1/16W 
1/16W 
1/16W 
1/16W 


IC9 4 
1/16W (C15 
1/16W \C16 
1/16W 1C17 


1C18 
1019-21 


1/16W 122 5 
1/16W 1C23 
1/16W 1024 


1€25 


1/10W 1026 
1/16W 1C27 
1/16W 1028 
1/16W 1023 


\C30 


1/16W 1C31 
1/16W 1C33 
1/16W 1C34 
1/16W 135 


IC36 


1/10W 1€37,38 
1/16W 1C39 
1/16W 1040 
1/10W 1041.42 


1/16W 
1/16W 
1/16W 
1/16W 


1/10W 


Parts No. 


RK73GB1J473J 
RK73GB1J473J 
RK73FB2A473J 
RK73GB15473J 
RK73FB2A103J 


RK73GB1J101J 
RK73FB2A103J 
RK73GB1J472J 
RK73GB1J103J 
RK73GB1J5102J 


RK73GB1J5470J 
RK73GB1J472J 
R12-6732-05 

R12-6742-05 


RLS73 
1SV166 
DAP202K 
RLS73 
DSP56002FC40 


MBCG24173-6173 
27C256PCJJTC-K 
270256PCJJUC-K 
27C256PCJJVC-K 
MCM56824AFN20 


MCM56824AFN25 
7032LC44JLOA 
MB86001PF 
AK4318-VS 
NJM2100M 


MC74HC4053F 
NJM4560M 
AD822AR 
MC74HC4052F 
NJM2100M 


AK5340-VS 
M62363FP 
AK4318-VS 
NJM2100M 
M51131L 


NJM2100M 
M51131L 
LA4422 
PCM69AU 
AD822AR 


Mo-on0S 


TX-RX UNIT (X57-4620-00) 


Desti- 


escription - 
pean nation 


CHIP R 47K J 1/16W 
CHIP R 47K J 1/16W 
CHIP R 47K J 1/10W 
CHIP R 47K J 1/16W 
CHIP R J 


CHIP R J 
CHIPR 10K J  1/10W 
CHIPR 47K J  1/16W 
CHIPR 10K J i/16W 
CHIP R J 


CHIP R 47 
CHIP R AY Kaw a: 

TRIMMING POT. 470 
TRIMMING POT. 


1/16W 


DIODE 
DIODE 
DIODE 
DIODE 
IC 


IC (GATE ARRAY) 
C 


(OP AMPLIFIER) 


C (ANALOG SW) 
IC (OP AMP X2) 
C 
IC (HPF) 

C (OP AMPLIFIER) 


C (AD CONVERTER (18 Bit)) 
IC (Bbit D/A CONVERTER) 

C 
IC (OP AMPLIFIER) 

C (ELECTRO VOLUME) 


C (OP AMPLIFIER) 
C (ELECTRO VOLUME) 

IC (AF POWER AMP/ 5.8W) 
IC (18bit D/A CONVERTOR) 
C 


NJM4560M 
UPC7805H 

NJM78LOSUA 
NJM78LO8UA 
NJM3404AM 


NJM5532M 
TC7S04F 
DTC124EK 
28C2714(Y) 
DTC124EK 


2SC3324(G) 
2SK210(GR) 
2SC2714(Y) 
2S€2712(Y) 
2SC2412K(S) 


IC (OP AMP X2) 

C (VOLTAGE REGULATOR/ +5V) 
IC (VOLTAGE REGULATOR/ +5V) 
C (VOLTAGE REGULATOR/ +8V) 
IC (OP AMP X2) 


C (OP AMP) 

\C (2CH NAND GATE) 
DIGITAL TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 


TRANSISTOR 
FET 

TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


79 


bO-O/U09 
PARTS LSIT 


TX-RX UNIT (X57-4620-00) 
VCO2 (X58-3390-03) 


New 
parts 


Desti- 


Ref. No. | Address saan 


Parts No. Description 


DTC124EK DIGITAL TRANSISTOR 
2SC2712(Y) TRANSISTOR 

DTA143EK DIGITAL TRANSISTOR 
DTC124XK DIGITAL TRANSISTOR 
DTC143EK DIGITAL TRANSISTOR 


VCO2 (X58-3390-03) 


: ~ | B42-2037-04 S/NO LABEL 
C1 CK73FB1H102K | CHIPC —-1000PF_ K 
2 CC73FSLIHI01N «| CHIPC. = 10°F‘ 
C3 CC73FCHIHO700 ©«|CHIPC. = 7.0PF_ 
ca CC73FCHIHO70D ©=«|CHIPC. = 7.0PF_«OO 
C4 CC73ECH1H220) | CHIPC  22PF J 
C6 CC73FCHIHI80) | CHIPC 18PF J 
C7 CC73FCHIH120) | CHIPC 12PF J 
C89 CK73FBIH102K -«|CHIPC. ~—«1000PF_K 
C10 | CC73FCHIHOIOC «=| CHIPC. =O «1.0PF.CC 
cn CK73FB1H102K | CHIPC —‘1000PF_K 
Tcl (05-0331-15 TRIMMER CAPACITOR — 10PF 
11-3 £23-0464-05 TERMINAL 
: F11-1085-04 SHIELDING CASE 
F11-1086-14 SHIELDING COVER 
: | G13-0904-04 CUSHION (COVER) 
| 
ul (33-0890-05 CHOKE COIL (3.3UH) 
2 | (34-2353-05 COIL 
| 
T 2F N30-2604-41 PAN HEAD MACHIN SCREW 
aI RK73F82A682) | CHIPR 68K J  1/10W 
R2 RK73FB2A271) | CHIPR = 270.110 
RQ | RK73FB2A330) «CHIPR) «33s S110 
RAB) AK73FB2A472J CHIPR = 47K J 1/10W 
R6 RK73FB82A471) «|CHIPR «= 470s J). 
RT RK73FB2A560J CHIPR 56 9 3=J  1/10W 
01 1SV164 DIODE 
a1 2SKS08NVIK52) _| FET 
a2 2SC2714(Y) TRANSISTOR 
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EXPLODED VIEW 


lO-0/UD 


H M3 x6 (F) : N32-3006-46 

| M3x6 (OC) : N33-3006-41 

J M2.6 x 6(Br-Tap) : N87-2606-46 60 | 
K M3x6(Br-Tap)  :N87-3006-46 Me 

M M2.6x8(F-Tap) : N88-2608-46 ~~ 

P M3 x 10 (TP-T) : N91-3010-46 


Parts with the exploded numbers larger than 700 are not supplied. 


(X53-3340-02) 
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EXPLODED VIEW 


: N32-2606-46 
: N90-3008-46 


AG 


6 (DISPLAY ASSY) 


X44 (G/9) 


G M2.6 x 6 (F) 
N M3 x 8 (TP) 


88 89 90 91 


fess} 
8 
e_) /.CwsvPO.CH 


fs] CJ 
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82 Parts with the exploded numbers larger than 700 are not supplied. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 7 
[VR101, 102 
Pee A 


EXPLODED VIEW 


K M3 x 6 (Br-Tap) 
S M3 -x 6 (F-Tap) 


1L5-3/US 


: N87-3006-46 
_. N88-3006-46 


_ AT UNIT 


1bO-O/U0O 
PACKING 


21. DIN plug (7P) 24 DCcord 12 
(E07-0751-05) (E30-3157-15) 

22 DIN plug (13P) with Fuse (25A/32V) 
(E07-1351-05) (FO5-2531-05) 

26 Fuse (25A/32V) 56 Bag 13 
(FO05-2531-05) (H25-0708-04) 

27 Fuse (4A/250V) 14 
(FO6-4029-05) 

54 Bag 


(H25-0029-04) 


55 Bag 
(H25-0079-04) 

MIC Microphone 
(T91-0352-15) 


52 Carton board 
(H13-0963-04) 


50 Polystyrene foamed fixture (F) 
(H10-2791-01) 


11 UPC code label 
(B44-2163-04) 


8 Sticker 
(B42-5526-04) : K 
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Warranty card 
(B46-0310-03) : E,E2,E3,E9 
(B46-0410-40) : K 
(B46-0422-00) : P 

Instruction manual 
(B62-0542-00) 

Instruction manual 
(B62-0543-00) : M,M2,E2,E3 
Instruction manual 
(B62-0544-00) : M,M2,E2,E3. 
Instruction manual 
(B62-0545-00) : P,M,M2,E3,E9 
Instruction manual 
(B62-0546-00) :E 

Instruction manual 
(B62-0547-00) :E 


(H10-2792-01) 


53 Protection cover 
(H20-1437-03) 


(H52-0730-02) 


58 Outer packing case 
(H62-0641-03) 


Polystyrene foamed fixture (R) 


57 \tem carton case 


L5-36/05 


ADJUSTMENT 


Required Test Equipment 
1. DC Voltmeter (DC V.M) 
1) Input resistance : More than 1MQ 
2) Voltage range : 1.5 to 1000V AC/DC 
Note : A high-recision multimeter may be 
used. However, accurate readings can not 
be obtained for high-impedance circuits. 


2. DC Ammeter 
1) Current range : 100mA, 1.5A, 15A, high-pre- 
cision ammeter may be used. 


3. RF VTVM (RF V.M) 
1) Input impedance : 1MQ and less than 3pF, 
min. 
2) Voltage range : 10mV to 300V 
3) Frequency range : 10kHz to 5010MHz 


4. AF Voitmeter (AF V.M) 
1) Frequency range : 50Hz to 10kHz 
2) Input resistance : 1MQ or greater 
3) Voltage range : 10mV to 30V 


5. AF Generator (AG) 
1) Frequency range : 200Hz to 5kHz 
2) Output : 1mV or less to 1V, low distortion 


6. AF Dummy Load (DM. SP) 
1) Impedance : 8Q 
2) Dissipation : 3W or greater 


7. Oscilloscope 
Requires high sensitivity, and external syn- 
chronization capability (150MHz or greater). 


8. Sweep Generator (Sweep G.) 
1) Center frequency : 50kHz to 9OMHz 
2) Frequency deviation : Maximum +35kHz 
3) Output voltage : 100mV or greater 


9. Standard Signal Generator (SSG) 
1) Frequency range : 50kHz to 50MHz 
2) Output : -133dBm/0.05pnV to 7dBm/500mV 
3) Output impedance : 50Q 
4) AM and FM modulation can be possible 
Note : Generator must be frequency stable. 


10. Frequency Counter (f. counter) 
1) Minimum input voltage : 50mV 
2) Frequency range : 150MHz or greater 


11. Noise Generator (Noise G.) 
Must generate ignition noise containing harmon- . 
ics beyond 30MHz. 


12. RF Dummy Load 
1) Impedance : 150 and 50Q 
2) Dissipation : 150W or greater 


13. Linear Detector 
1) Frequency range : 30MHz 


14. Power Meter 
1) Impedance : 50Q 
2) Dissipation : 300W continuous or greater 
3) Frequency limits : GSOMHz or greater 


15. Spectrum Analyzer 
1) Frequency range : 100kHz to 110MHz or greater 
2) Bandwidth : 1kHz to 3MHz 


16. Detector 
1) For adjustment of BPF 


IN OUT 
So oO 
ToRFunit & HOP NGO S To oscilloscope 
OUT IN 


2) For adjustment of PLL/VCO BPF 


INO————} OUT 


fo) oO 
To PLL unit SP OR INGO S To oscilloscope 


OUT IN 


17. Directional Coupler 


18. Monitor Receiver 
R-1000 class 


19. Microphone 
MC-43S or MC-60S8 


20. Tracking Generator 
21. Distortion Meter 


a 


22. Double Signal Pad (5092) 


89 


bO-O/U09 
ADJUSTMENT 


Preparation 
Unless otherwise specified, knobs and switches 
should be set as follows. 


AT leuk ee aac he eel re 0: MI GPa Sore Center 
AGC tee Genter EPVVIRGer aes MAX 


Front Panel 


L-sere3| CONE a ee oo c ee sure ite wneaN salen 
S RRR | 
F.4OCe Fiet wn, 


3 YanenssesersseweTeITEETGA,,, 
—h—8 


VOX PLL atu a1? aGe AUTO PeOe won! weRU smut TO 

Ki ' a asu0 2 eee ae ou ot 

—— attr —— — ss = 

oe || Ee oe oe AAA eee 
jeeeerewrscowssegg;, = —At1— 

seit Coon ee pee a Coe GOMTA . auto (30 use Cw @ Fs" fu au u.SCe Pee SCAM 

vox FuLL/SEMI Ate 
a 


Sj Cex JOCK) 


\ ica) a 
: 
fo |-* cH 
[..] 


imMn, oown up 


Rear Panel 


E 


COM 


xT x SP 
FE OUT 4 REMOTE A KEY PADOLE Rte 
OO € () O bee 
F ows ZF | —a 3) 
7 }) 
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LS-G/US 


ADJUSTMENT 


Service Jig 


C. Flat cable (12P) 
(E37-0580-05) 
About 25cm 


B . Flat cable (8P) 
(E37-0581-05) 
About 25cm 


(E37-0064-05) 


A. Lead wire with minipin plug 
About 27cm 


How to Use 


C. Flat cable (12P) 


A. Lead wire with minipin plug 


B . Flat cable (8P) 
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ADJUSTMENT 


Service Adjustment Mode 

@ Outline 
The TS-870S is adjusted by the normal method and 
by another method using the service adjustment 
mode. 
In the adjustment mode, there are 28 menu num- 
bers AO to BB. All adjustment data items are saved 
in the EEPROM. 
When the service adjustment mode Is entered, data 
is read from the EEPROM and placed in the CPU 
RAM so that settings can be modified. 
The EEPROM its updated only when data is written 
in Menu No. BA. 
Note : Transmission is possible in reception-related 
adjustment modes. 


@ Operation procedure 
. Adjustment mode start 
Hold down the [N.R.] key and [LSB/USB] key, and 
turn the [POWER] switch ON to enter the adjust- 
ment mode. The menu number will appear in 
M. CH on the display. 
2. Adjustment mode menu number selection 
When the [M. CH/VFO. CH] control is turned, the 
menu number changes. 
3. Adjustment mode data writing 
Press the [UP]/[DOWN] key or the microphone [UP]/ 
[DOWN] key in MENU No. BA. 
4. Adjustment mode cancel 
When the [CLR] key is pressed, the normal 
memory-channel display returns. 
Note : If the power is switched OFF in the adjust- 
ment mode, it is canceled. 


a. 


Service Adjustment Mode Menu 


SClecks 
(Program version confirmation) 


Al ALC 1S ALC reference voltage adjustment 
A2 S-meter (SSB) | Start level setting $.95 Rs.| 


S9 level setting 


System 


Checxsum display 


Full-scale level setting 


8.83MHz IF filter center frequency 
455kHz IF filter center frequency 
100W adjustment 
50W adjustment 
(With power meter curve) 
25W adjustment 
(With power meter curve) 
10W adjustment 
(With power meter curve) 
1.9MHz band 
3.5MHz band 


7MHz band 
10MHz band 
14MHz band 


18MHz band 
21MHz band 


24.5MHz band 


29MHz band 
Stare level setting 


Maximum zone level setting 


6 Full-scale level setting 


Power 
adjustment 


ALC meter 


B8 SWR meter 


System 


1S-8/708 


: ADJUSTMENT 


Display Check 


Measurement 


Adjustment 

Condition Specifications/Remarks 

1. All reset 1) DC IN: DC 13.8V 
Pushing [A=B] key down, 


[POWER] : ON. 


Display} After displaying 
HELLO, the display 
is reset as follows: 
DISP f. : 14.000.00 
MODE : USB 
METER : ALC 

ANT : 1 

AGC 


Display should be normal 
Should be at the reset 
frequency. 


2. All LCD 
segments 
lignt 


1) Menu No. : BB All LCD segments light 


PLL Section 
Measurement Adjustment 
Item Condition i Specifications/Remark 
. 20MHz 1) [ROWER] : ON f. counter | PLL CNSTOMPEL TC800 | Frequency adjust. 20.000MHz + 20Hz 
frequency MODE : FM (TP) 
adj. Receive 
. 20MHz 1) Display f. : 14.000MHz RF V.M wae L528 | MAX. 
peak adj. MODE : USB 
= Receive 
.60MHz BPF | 1) MODE: FM IC506 L529 | Repeat for MAX. 
adj. Receive 2 pin L530 
4. 55MHz BPF | 1) Display f. : 14.000MHz 1C508 L518 | Repeat for MAX. 
adj. and MODE : FM 11 pin oi) 
frequency Receive L520 
check 
2) Display f. : 14.000MHz f. counter Frequency check 55.299~55.301 MHz 
a 5. Lock voltage | 1) Display f. : 30kHz DC V.M TP501 PE TC506 | 1.8V 1.8+ 0.03V 
adj. & check 
VCO1 2) Display f. : 7.489MHz Voltage check 4.5~7.0V 
6. Lock voltage | 1) Display f. : 7.500MHz PEE TC507 | 1.8V 1.8 + 0.03V 
adj. & check [iets | eect | 
VCO2 2) Display f. : 14.489MHz co Neb te check 4.5~7.0V 
Tt 
7. Lock voltage | 1) Display f : 14.490MHz Pine TC508 | 1.8V 1.8+ 0.03V 
adj. & check 
VeCO3 na 2) Display f. : 21.489MHz Voltage check 4.5~7.0V 
8. Lock voltage | 1) Display f. : 21.490MHz PLL TC509 | 1.8V iF 8+ 0.03V 
adj. & check 
VCO4 2) Display f. : 30.000MHz Voltage check 4.5~7.0V 
. Lock voltage | 1) Display f. : 30.000MHz NESOZe VCOZe il Gt 5.0V = 5.0 + 0.03V 
adj. X58- 
LO2A (VCO2) 3390 
iS X58-3390-03 


lLO-O/U0 
ADJUSTMENT 


Measurement Adjustment 


Lawn : i i i Specifications/Remarks 


10. Output level | 1) Display f. : 14.000MHz CN504 Output level check |-5~+2dBm 
check MODE : USB 
LO1 (CN504)| Receive 


LO2A (CN505) Meaturement condition CN505 -1~+6dBm (64.220MHz) 
: 50Q terminated 


LO3 (CN502) CN502 -—6~+0dBm (8:375MHz) 
20MHz (CN503) -10~+0dBm (20.0000MHz) 
LO4 (CN501) Oscilloscope -10~+0dBm (10.0kHz) 


11. 20MHz 1) MODE : USB f. counter PEL 20.000MHz + 20Hz 
frequency Receive 
(Final check) 


Receiver Section 


Measurement 


Test- 
equipment 


Adjustment 


Item Condition Specifications/Remarks 


Unit | Terminal | Unit | Parts 


a 


TOSP Eelatock 
voltage adj. 


Display f. : 14.000MHz 
MODE : USB 


. AGC voltage | 1) Display f. : 14.000MHz 
adj. MODE : CW 

RF] GAIN : MAX 
[AGC] : OFF 


Display f. : 14.,.000MHz Spectrum 
MODE : USB analyzer 
AGC] : OFF 
Spectrum analyzer setting Tracking 
Center f. : 73.050MHz generator 
Frequency span : 50kHz 
ATT : -10dBm 
VBW, RBW : 1kHz 
V.REF : 2dB/DIV 
1) Display f. : 7,.000MHz Spectrum 
MODE : USB analyser 
[AGC] : OFF 
[AIP] : OFF Tracking 
Spectrum analyzer setting generator 
Center f. : 7.100MHz 
Frequency span : 2MHz 


Adjust so that gain 
L67 | is max. and band 73,043) 13,080.. 7a.nse 


L70 shown at right 
72 becomes flat. 
(MHz) 


Waveform is as 
shown in the figure 
at the right. 


6.900 7-100 7.399 


[a 


13.500 14-000 44 400 


20.600 21-200. 91.500 


(MHz) \ 


2) Display f. : 14.000MHz 

Spectrum analyzer setting 
Center f. : 14.000MHz 

Frequency span : 5MHz 


3) Display f. : 21.000MHz 
Spectrum analyzer setting 
Center f. : 21.200MHz 
Frequency span : 10MHz 
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29.800MHz 


(28MHz 1) Display f. : 
BPF adj.) MODE : USB 
[AGC] : FAST 


5. RX IF AMP 
adj. 


1) Display f. : 
MODE : USB 
[AGC] : OFF 
[AIP] : OFF 


6. Checksum 
check 


1) Menu No. : AO 


7. ALC voltage 
ad}. 


1) Menu No. : At 


1) Menu No. : A2 


adj. SSG frequency : 14.101MHz 
SSG output : -110dBm 


2) Menu No. : A2 


3) Menu No. : A3 


4) Menu No. : A4 


Full-scale 


9. 8.83MHz 
IF filter adj. 


1) Menu No. : A5 
SSG1 f. 


SoG2ir 


10. 455kHz 
IF filter adj. 


1) Menu No. : A6 


SSG frequency : 22.101MHz 
SSG output : -113dBm 


14.100MHz 


AF output : 0.63V/8Q 
SSG frequency : 14.101MHz 
SSG output : -119dBm 


SSG output : -107dBm 


SSG output : -81dBm 


SSG output : -23dBm 


: 1.79980MHz 
SSG1 output : -60dBm 
: 1.80260MHz 
SSG2 output : -60dBm 


AF V 


SSG 


SSG 


AF V. 


¢ Writing data : After items 6 to 10 have been adjusted: 
1) Menu No. : BA 
2) [UP] key : Push once time 
3) [CLR] key : Push once time (Adjustment mode terminated) 


Display "rEAdy" — "good" (If "nG" is displayed, enter data again.) 


.M 
Oscilloscope 
DM. SP 


AF V.M EXT. SP | Connec- 
Oscilloscope tion 
DM. SP 


Oscilloscope 
DM. SP 


ADJUSTMENT 


| Measurement _| 


Rear RF 


RF 


M 


Adjustment 


Test- 
on [oo [r 


L50 
Boz 


L451 


¢ Item 6 to 10 below are adjusted in the adjustment mode. To terminate the adjustment menu in 


DC V.M RF Pz Front | (RIT/XIT] | 2.70V 
panel | knob 
- VR1 


reading. 


Display : 05 


once time 


[UP] key ; Push 


Method 


Adjust so that the 
gain is MAX. 


Repeat 2~3 times 
for MAX AF output 


the middle, save your settings with Menu No. BA. 


SSG1 Front | [RIT/XIT] | The waveforms 
SSG2 panel |knob | must cross. 
Double 
signal pad 

Connec-} TP401 
Oscilloscope | tion 
(10:1 probe) TP402 

Se veer 


a. 


hare at were Bee 


L95-G6/US 


Specifications/Remarks 


Display : E7b9 


Reference display : 12+06 


Reference display : 45+10 


Reference display : 80420 
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lbO-O/U0O 


1) Display f. : 14.100MHz 
MODE : USB 
[AGC] : OFF 
SSG frequency : 14.101MHz 
SSG output : OFF 


13259B 
squelch 
check 


2) SSG output : -101dBm 


| 
3) [SQL] VR : Fully clockwise 


4) SSG output : -83dBm 


—_——_—{ 


14. FM squelch 
check 


1) Display f. : 29.83MHz 
MODE: FM 
SSG output : OFF 


2) SSG output : -119dBm 
SSG MOD : 1kHz 
SSG DEV : 3kHz 

3) [SQL] VR : Fully clockwise 


4) SSG output : -100dBm 
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"Measurement [Adjustment +d 


Item Condition Test- P Specifications/Remarks 
etane| Unit Tamia! | Unit | pars | Method 
11. ATT check | 1) Display f. : 14.100MHz SSG Rear | ANT Front |ATTSW|AF output should be | AF output + 3dB 
SSG frequency : 14.101MHz panel . panel lowered 6aB at time. 
SSG output : -107dBm AF V.M EXT. SP 
[AGC] : OFF Oscilloscope 
[AIP] : OFF DM. SP 
AF output : 1V/8Q 
2. ATT 008 } 
b_ATT [UPI key 648 
c. ATTIUPI key : 1248 
a ATT [UPI key 1808 
e. ATT [DOWNT key : 1248 
{_ATT IDOWNI key 648 
12. S/N check | 1) Display f. : Indicated below SSG Rear | ANT Note : If the frequency is 
AF VR : 0.63V/8Q panel 7.5MHz or less, AIP turns ON 
SSG f. : Indicated below AF V.M EXT. SP automatically. Turn AIP OFF 
However, USB : +1kHz Oscilloscope with the AIP switch before 
LSB : -1kHz Distortion starting measurement. 
meter 
DM. SP 
Frequency MODE SSG output SSG MOD DEV 
100kHz AM -87dBm 1kHz 60% S/N measurement | 10dB or more. 
1.500MHz AM ~77dBm 1kHz 60% 
1.8MHz LSB -119dBm OFF OFF MAX sensitivity 0.7V/8Q or more. 
3.5MHz LSB -119dBm OFF OFF measurement 
5.5MHz LSB -119dBm OFF OFF 
7.1MHz LSB -119dBm OFF OFF 
10.1MHz USB -119dBm OFF OFF 
12.5MHz USB -119dBm OFF OFF 
14.1MHz USB -119dBm OFF ORF <& [AIP] : ON Sensitivity down 5~15aB. 
18.1MHz USB -119dBm OFF OFF 
21.1MHz USB -119dBm OFF OFF 
24.8MHz USB -123dBm OFF OFF 
29.8MHz USB -123dBm OFF OFF 
29.8MHz FM -119dBm 1kHz 3kHz &— SINAD sentitivity 12dB SINAD or more. 


ADJUSTMENT 


measurement 


SSG Rear |ANT Set to the point Knob position 10 : 00~14 : 00 
panel noise disappeared. 

AF V.M EXiese 

Oscilloscope 

DM. SP 


Squelch should open. 
Squelch should close. 
Squelch should open. 


Knob position 8 : 00~12 : 00 


[SQL] 
VR 


Front 
panel 


Set o the point 
noise disappeared. 


Squelch should open. 


Squelch should close. 


Squelch should open. 


Condition 


1) Display f. : 14.100MHz - 
MODE : USB 
SSG frequency : 14.101MHz 
SSG output : -90dBm 


2) [NB] key : ON 
{NB} VR : Center 


16. S-meter 
check 


17. Auto notch 
check 


18. Voice 
check 
(equipped 
on VS-2) 


1) Display f. : 14.175MHz 
MODE : USB 
[AGC] : FAST 
[RF] GAIN : MAX 
SSG frequency : 14.176MHz 
SSG output :-107dBm 


2) SSG output : -83dBm 


3) INB] key : ON 


1) Display f. : 14.175MHz 
MODE : USB 
SSG frequency : 14.1765MHz 
SSG output : -73dBm 
[AUTO NOTCH] key : Push (ON) 


1) [AF] VR : Arbitrary 
[MENU] key : Push (ON) 
[M.CH/VFO.CH] knob 

: Menu No. 48 
[UP] key : Step 73 
[MENU] key : Push (OFF) 
[FINE] key : Push (ON) 


Transmitter Section 


1. TX MCF adj. 


2. TX IF AMP 
adj. 


Condition 


1) Display f. : 14.200MHz 

MODE : USB 

Transmit 

Spectrum analyzer setting 
TG output : -10dBm 
Center f. : 8.83MHz 
Span : 10kHz 
V.REF : 2dB/DIV 


1) Display f. : 14.200MHz 
MODE : CW 
[CAR] VR : Center 
Disconnect CN4 from the RF 
unit and connect a 50Q 
dummy load. 
Transmit 


ADJUSTMENT 


Measurement 


Test- 
equipment 


AF V.M 
Oscilloscope 
DM. SP 
DC V.M 
Noise G. 


Terminal 


SSG 


AF V.M 
Oscilloscope 
DM. SP 


Measurement 


Test- 


equipment Terminal 


Tracking 
generator 


Spectrum 
analyzer 


50Qdummy | RF 
Oscilloscope 


2) After adjustment, set [CAR] 
VR to MAX for confirmation. 


Connec- 
tion 


Adjustment 
Method 


Voltage minimum 


Adjust output of 
noise generator to 
small input (S1) and 
large input (S9) and 
check each. 


Display| S-meter level : S1 


S-meter level : S9 
S-meter level check 


Display| S-meter level check 


Adjustment 


Method 


L99,98 | Repeat 2 or 3 times 
L95,94 | for MAX. 


15-3/U05 — 


Specifications/Remarks 


Noise should disappear. 


-—111~-101dBm 


-89~-77dBm 
Same as when [NB] key off. 


S-meter off. 


The displayed frequency can 
be heard vocally. 


Specifications/Remarks 


Reference value 
2.5Vp-p or more 
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LO-0/U0 
ADJUSTMENT 


Measurement Adjustment 


Condition a Specifications/Remarks 
senna | Ut ei] [oo ined | ® 


3. Final base 1) Display f. : 14.200MHz Ammeter Final Current drain First adjust VR501 and VR502 
current MODE : USB (Minimum current) | for minimum. 

{MIC} VR : MIN +250mA Adjust VR501 for an increase 

[CAR] VR: MIN of 250mA when switched to 

Final unit VR501,502 : MIN TX. Then adjust VR502 for 


Connect ammeter 250mA over this reading. 
+ : External power supply _ 


— : Power connector Current drain 
Adjust to minimum current (Minimum current) 
with VR501 and VR502 in the + driver current 


final unit. (250mA) + 250mA. 
Transmit 


* Item 4 to 13 below are adjusted in the adjustment mode. To terminate the adjustment menu in the middle, save your settings with Menu No. BA. 


4. ALC adj. 1) Menu No. : A7 Power meter} Rear [RIT/XIT] 
Transmit panel knob 
CH 


——— 
5. NULL adj. 1) Menu No. : A7 Power meter| Rear 


Reference value 
ransmit 0.5V or less 


6. ALC fi TX [M.CH] key : Push Power meter} Front 
frequency Display f. : 29.700MHz panel 
response adj MODE: CW 


ransmit 
2) TX [M.CH] key : Push 100W power check | 100W + 5W 


Menu No. : A7 When unable to be set within 
Transmit the range, ALC and frequency 
response to be adjusted. 


TX power 1) 50W Power meter| Rear {RIT/XIT] 
ad| Menu No. : A8 panel knob 
Transmit 

The power After adjustment, [UP] key : Push 
meter on the 
display is 2) 25W 

also calibrat- Menu No. : AQ 

-ed at the Transmit 

same time. After adjustment, [UP] key : Push 


et 


3) 10W 
Menu No. : AA 
Transmit 
After adjustment, [UP] key : Push 


8. TX gain adj. | 1) 1.9MHz band Power meter} Rear Press the [UP] key 
Menu No. : AB after the beep 
Transmit sounds for two or 

2) 3.5MHz band three seconds. 
Menu No. : AC 
Transmit 

3) 7.0MHz band 
Menu No. : AD 
Transmit 

4) 10.1MHz band 
Menu No. : AE ° 
Transmit 

5) 14.1MHz band 
Menu No. : AF 
Transmit 


lLo-o/US 
ADJUSTMENT 


Adjustment 
Condition = 4 Specifications/Remarks 
abe Unit | Terminal Method H 
ANT 


6) 18.0MHz band Power meter Front | [UP] Press the [UP] key 
Menu No. : BO panel | key after the beep 
Transmit sounds for two or 


7) 21.0MHz band three seconds. 
Menu No. : B1 
Transmit 
8) 24.9MHz band 
Menu No. : B2 
Transmit 
9) 29.7MHz band 
Menu No. : B3 
Transmit 
9.ALC meter | 1) 1 dot Power meter ANT Front | [UP] [UP] key : Push 
adj. Menu No. : B4 panel | key 
Transmit 
2) Zone MAX 
Menu No. : B5 
Transmit 
3) Full 
Menu No. : B6 
Transmit 
. SWR 1) Nenu No. : B7 Through type} Rear | ANT Front | (RIT/XIT] | 40W +3.0W 
protection Transmit power meter | panel panel | knob 
ad}. After adjustment, [UP] key : Push | 150Qdummy, 
11. SWR meter| 1) Menu No. : B8 {UP] {UP] key : Push 
aq}. Transmit key 
12. FM DEV 1) Menu No. : B9 Power meter} Rear | ANT Front | (RIT/XIT] | 4.6kHz +0.1kHz 
adj. AG output : 1kHz/30mV Linear panel panel | knob 
: Transmit detector : 
AG Front | MIC 
13. FM MIC 1) Menu No. : B9 panel Check 3.0kHz + 0.5kHz 
sense AG output : 1kKHz/8mV E,X 
check AG output : 1kHz/5mV K,P,M 


e Writing data : After items 4 to 13 have been adjusted: 
1) Menu No. : BA 


2) {UP] key : Push once time Display "rEAdy" > “good" (If "nG" is displayed, enter data again.) 
3) [CLR] key : Push once time (Adjustment mode terminated) 


14. Spurious 1) Display f. : 24.900MHz Power meter| Rear +1.65MHz —60dB or less 
adj. MODE : CW Spectrum spurious level MIN. 
Transmit analyzer 
15. Monitor 1) Display f. : 21.100MHz Power meter} Rear | ANT Front | Display} Check 0.2V + 0.05V 
level check MODE : USB AF V.M panel | EXT. SP | panel 
[MONI] key : ON Oscilloscope 
[MONI] VR : Center DM. SP 
({MIC] VR : Center 
[AF] VR : MIN AG Front | MIC 
AG output : 1kHz/10mV AFV.M__ | panel . 
Transmit 
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Item 


16. Processor 
check 


Sidetone 
check 


CW 
break-in 
check 


Condition 


1) Display f. : 14.200MHz 


MODE : USB 

[MIC] VR : Center 
{PROC] key : ON 
[METER] : COMP 


2) AG output : 1kKH2/1mV 


1) Display f. : 14.200MHz 


MODE : CW 
{MONI] VR : Center 
Key down 


1) Display f. : 14.200MHz 


MODE : CW 
{(VOX] key : ON 


[FULL/SEMI] key : FULL 


2) ([FULL/SEMI] key : SEMI 
[DELAY] knob : Center 


19. DRU check 
(equipped 
on DRU-3) 


rath 


[is se 
1) Connect a microphone to 


the MIC jack. 
MODE : USB/LSB 
[MIC] VR : Center 
[REC] key : Push 


20. Sub tone 


1) Display f. : 29.100MHz 


MIC jack : 600Q terminated 
[A=B], [TX-B] key : Push 
{M.IN] key : Push two times 


check MODE : FM 
[RX-M.CH] : Push 
Transmit 
24\ ADS 1) Display f. : 29.100MHz 
frequency MODE : CW 


check 


eel? 


22.7X 
frequency 
characteristic 
check 


100 


Transmit 


1) Display f. : 14.200MHz 


MODE : USB/LSB 


MIC jack : Connect to AG 

AG output : 1kHz/5mV 
400Hz/5mV 
2.6kH2/5mV 


Transmit 


AG output : 1kHz/10mV 


Test- 
equipment 


Power meter 


ADJUSTMENT 


Unit 


ANT Front 


[Measurement | __ Adjustment _——_— 


Terminal “unit | Parts Method 


Display| Check 


Specifications/Remarks 


COMP meter : 15~25dB 


AF V.M 


DM. SP 
Electronic 
keyer jig 


Electronic 
keyer jig 


Linear 
detector 


f. counter 


Microphone | Front 


Oscilloscope | panel 


Power meter] Rear 
Oscilloscope | pane! 


Power meter| Rear 


Oscilloscope 


Power meter 
Oscilloscope 


ANT 
panel 


MIC 
panel 


panel 


Front | MIC 


panel 


mi 


Check 


i?) 


Electronic keyer jig 
: Key down 


Hold down the [CH1], 
and talk into the 


Release and press 
the [CH1] key again. 


. Set AG to 1.0kHz 


. Change the AG 


. Take a measure- 


crophone. 


and turn the [MIC] 
VR to set to 100W. 


frequency and 
measure the 
difference between 
the power levels at 
1.0kHz and at 
another frequency 


ment for each USB 
and LSB. 


COMP meter : 1dot light 


0.63V + 0.3V 


Full break-in operation 
(When the key is turned OFF, 
the receive mode returns 
immediately.) 


Semi break-in operation 
(When the key is turned OFF, 
the receive mode returns 

after a while.) 


Can be recorded for about 
15 seconds. 


The recorded voice must be 
played back. 


DEV : +0.5~1.0kHz 
Tone f. : 88.2~88.7Hz 


29.100.000MHz + 145Hz 


Within 6dB 


23. Processor 
check 


Condition 


1) Display f. : 14.200MHz 
MODE : USB 
[PROC] key : ON 
{METER] key : Push 
[PROC] VR: MIN 
MIC jack : Connect to AG 
AG output : 1.0kHz/1mV 
Transmit 


2) AG output : 1.0kHz /10mV 
(20dB UP) 
Transmit 


1) Display f. : Indicated below 
MODE : CW 
[METER] : SWR 
{[THRU/AUTO] : AUTO 
Transmit 
After checked retuen to 
receive mode. 


2) [AT TUNE] key : ON 


Adjustment Points 


@ Side view 


Through type] Rear 
power meter | panel 
150Q2dummy 


ADJUSTMENT 


Measurement 


Frequency 
1.910MHz 
3.500 
3.700 
7.000 

10.100 

14.000 

18.100 

21.000 

24.900 

29.700 


ANT 


Front 
panel 


AT 


CN510 (TP) 


Adjustment 


Display 


TA 


Method 


Change [PROC] VR 
so that the first 
segment on the 


COMP meter lights. 


Check 


Check 


Note : When 
29.700MHz and 
SWR 1.0 to 1.3, 
variiable Capacitor 
has flutters so that 
it does not stop, 
adjust the TC1 at 
which SWR 1.2 or 
less is acceptable. 


lO-G/US 


Specifications/Remarks 


COMP meter 
: within 15~25dB 


ON AIR LED light 

AT TUNE LED light. 
When tuning completed, 
LEDs off. 


Begins AT tuning after enter- 
ing the transmission state. 
This should stop within 
roughly 6 seconds 

SWR : 1.2 or less 

Power : 7OW or more 
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ADJUSTMENT 


@ Upper view 


CN405 


i eoeel e] 
) CN412 
TP401 ’ | 


L455 


L451 cwa07 


L456 L457 6S) 


L452 


CN403 


[e|© CN503 


L528 


cN501(O) 


CONNECTION 


FILTER 


VR502 


CN506 


© 


PLL (X44-3210-00) (B/9) FINAL (X45-351X-XX) (A/5) 
TC506 : Lock voltage adj. (VCO1) VR501,502 : Final base current 
TC507 : Lock voltage adj. (VCO2) 
TC508 : Lock voltage adj. (VCO3) FILTER (X45-351X-XX) (B/5) 
TC509 : Lock voltage adj. (VCO4) VR1_ : ALC frequency response adj. 
TC800 : 20MHz frequency adj. TC1 : NULL adj. 
L518~520 :55MHz BPF adj. 
L528 : 20MHz peak adj. CONNECTION (X45-351X-XX) (C/5) 
L529,530 :60MHz BPF adj. L451,452,458 : RX IF AMP adj. 
L455~457 : TX IF AMP adj. 


VCO2 (X58-3390-03) 
TC1_ : Lock voltage adj. (LO2A) 
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) M@ Lower view 


L44 L38L28 


[e[ole] 


L39 
L45|©|© © jL29 


FILTER 


CN10 


RF (X44-3210-00) (A/9) 

VR2 : Spurious adj. 
VR3,L89,91,92,94,95,98,99 :TX IF AMP adj. 
L28~31,38~40,44~46,50,52 : BPF adj. 


L65,67,70,72 : MCF adj. 
L75,77 : RX IF AMP adj. 
L81,82 : NB adj. 

L100 : TX MCF adj. 


Lo-G/US 
ADJUSTMENT 


VR3 


oo 
J 


TX-RX UNIT (X57-4620-00) 
VR1_ : S-meter adj. 
VR2 :AGC voltage adj. 


VR3_ : DRU-3 recording level adj. (Adjusted to the mechanical center) 
L4 _: DSP PLL lock voltage adj. 
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[EN No. [Pin No, | Name 


TERMINAL FUNCTION 


Function 


RF UNIT (X44-3210-00) (A/9) : RF 


Coaxial 


RAT RX signal 


Coaxial 
Coaxial 


TX drive signal 
1st local oscillation 73.08~103.05MHz 


DRV 
LO1 


Coaxial 


LO2A 2nd local oscillation 64.22MHz 


TX 8V 

RX 8V 

AGC voltage 

RX IF output/TX IF input 8.83MHz 
Speaker signal 

Keying signal 

AGC voltage 

Dee alle 

Rees 

Analog 8V 

14V-switched 

‘| GND 

Filter selection 15kHz 

Filter selection 3kHz 

Filter selection 6kHz 

Forward wave detection voltage 
Reflected wave detection voltage 
ALC meter output 

Thermal protection 


RF serial/parallel convert clock 

RF serial/paralle! convert data 

RF serial/paralle! convertor IC1 enable 
RF serial/parallel convertor |C2 enable 
DAC enable 


RF blank signal 
—-6V 
GND 


We Ne 


TX/RX control signal 


Speaker signal 

Relay common terminal 
TX/RX control signal 

TX relay close 

TX relay open 

ALC input 

13V output when TX 
EXT RX | External receiver output 


aS © © So ©. ~ oo S aN = 


IF OUT |SM-230 


GND 

FM modulation on/off signal (FM TX : "L") 
21.489~30MHz 

14.489~21.489MHz 
7.489~14.489MHz 
0~7.489MHz 

Unlock detection output (Unlock : "H") 
GND 

PLL2 enable signal (LO2A) 

PLL1 enable signal (LO1) 

Clock 

PLL, DDS data 

14V 

DDS3 enable signal (LO4) 

DDS2 enable signal (LO3) 


VCO select signal 
Active "H" 


1 


CN901 1 


= 


MNAORWNH HID TD BRWH HIMDRGAAEWH HIMDRAKRWNH —-(O Af WHY 


F 


CN503 1 
CN504 


[EN No.[PinNo| Name | ____-‘Funetion = 


No. 
16 
A: 
18 
19 
CN501 1 
2 
|CN502 | Coaxial 
CN503 | Coaxial 
CN504 | Coaxial 
CN505 | Coaxial 


RF UNIT (X44-3210-00) (D/9) : PHONE 


NAL UNIT (X45-351X-XX) (A/5) : 
ie) 


| 
Coaxial 
C 


Oaxla 


jew =|as en = 


DLE1 DDS1 enable signal (LO1) 

TXC PLL DDS latch select signal (TX : "H") 
GND GND 

9P 9V 


5V 


GND |GND 

LO4 DDS3 output 

LO3 DDS2 output (8.375MHz) 

REF 
LO1 LO1 output (73.08~103.05MHz) 


LO2A output (64.22MHz) 


FM modulation signal 
GND 
GND 


FMD 
GND 
GND 


SPI1 
SPG 
SPO1 


Phone jack through 
GND 
Phone jack output 


DGND_ | Digital GND 

VPWR_ | MIC/PWR VR 1 ae 

VMIC | MIC/PWR VR 2 
VDLY |CAR/DELAYVR1 

VCAR | CAR/DELAY VR 2 


BV 
Digital GND 
PROC/MONI VR 1 
PROC/MONI VR 2 
AGC/KEY VR 1 

AGC/KEY VR 2 

5V 


: 5V 
Width encoder B 


Width encoder A 
Shift encoder B 
Shift encoder A 
GND 
GND 
AF/RF VR 1 
AF/RF VR 2 
RIT encoder A 
RIT encoder B 
5V 
GND 
NB/SQL VR 1 
NB/SQL VR 2 
M.CH encoder A 
M.CH encoder B 
5V 


ra 


GND 


FINAL 


Drive input (From RF) 
| POE | TX signal output (To FILTER) 


TERMINAL FUNCTION 


Power supply 13.8V connecting harness 
Power supply 13.8V connecting harness 
Power supply 13.8V connecting harness 
Power supply 13.8V connect ing harness 


UNIT (X45-351X-XX) (B/5) : FILTER 


PO Filter input signal 
TX output signal (To AT) 
8V 


GND 
14V 


Shift register clock 
Shift register data 
Shift register enable 


TX power 8V 

Forward wave detection voltage 
Reflected wave detection voltage 
Make for AT through/on relay 


-H-INDOofP WD — 


No 


LO-O/UD 


TX power 8V 
Pass through 
Pass through 
13.8V 

13.8V 

Digital 8V 


Speaker output signal input 
Speaker GND 


SPG Speaker GND 
SF Speaker output signal 


13.8V 
13.8V 
Analog GND 
Analog GND 
Pass through 
Pass through 
13.8V 


Digital 8V 

13.8V 

Analog 8V 

GND 

GND 

13.8V 

13.8V 

13.8V 

Power switch on : "H" 
13.8V 


13.8V 


24.5~30MHz 

21.5~24. 5MHz 

18.5~21.5MHz AT coil tap 
14.5~18.5MHz band data 
10.5~14.5MHz 


OMAN OAR WHNH = 
OAnrNAoORWNH —|RWNH — 


en 
—- Oo 


TX/RX select signal output 


: Analog GND 
ANT 1/2 select signal output Pass through 


Pass through 
GND 


455kHz filter select "L" : Filter on Local LO3 8.375MHz (From PLL) 

455kHz filter select "L" : Filter on TX IF input 

455kHz filter select —"L" : Filter on GND 

External AT tuning control (Pass through) 

External AT tuning control (Pass through) 4 

pies pasa CN412 | Coaxial /TR88 | 8.83MHz 
ass throug 

Pass through CN413 1 TXB TX power 8V 

Pass through RX power BV 

Pass through AGC line 


Pass through (X45-351X-XX) (D/5) : AVR 


14V 13.8V 
14V 13.8V 


Hal oe ha 13.8V 
Ower switch on : 13.8V 


PLL power 9V Analog GND 
PLL power 5V Analog GND 


—6V output = 
GND Thermal protection on :"H 
8V Hs ie 
GND ie = 
Digital 8V 

GND el 
13.8V Digital 13.8V 

Analog 8V 


13.8V 
Pass through ANG 


Pass through 
Pass through ae 


RX IF output 


= 
| 


OMANI ANAK WHNH —I|HBR WD —|HW 


MANO nNKRWNH — 


th 
je) 
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TXB 
GND 
GND 


‘| 


TERMINAL FUNCTION 


Function 
13.8V 
Power switch on : "H" 
13.8V 
13.8V 
13.8V 
TX 13.8V 
GND 
GND 


MOT+ 
MOT - 


Moter drive + 


| Motor drive — 


AT UNIT (X53-3340-02) 


CN1 


1 
FINAL UNIT (X45-351X-XX) (E/5) : RELAY 


Coax 
Coax 
Coax 
We 
TP 
TP 
Ve 


Coax 
Coax 


Coaxial 


‘al 
ial 
ial 


ial | AT1 
ial 


— 


TX/RX select signal input 
ANT 1/2 select signal input 
GND 


TX signal input (From FILTER) 

RX signal output (To RF) 

Input/output to AT (RX : Output, TX : Input) 
Input/output to AT (RX : Input, TX : Output) 
ANT1 GND 

ANT2 GND 

ANT1 signal line 

ANT2 signal line 


input 


_|we 


SAIN) “SG (IS) SiGrS CoS) SuES fo 


OMAN Oa 


eat SN 
eds) 


ATG 


SPED 
APRE 


VRE 
PR22 
PR21 
POD2 
PR12 
PR11 
POD1 


Motor 2 drive - 
Motor 2 drive + 
Motor 1 drive — 
Motor 1 drive + 


Power line 11~14V 
GND 


Make for AT through/on relay 


GND for discriminating that is connected 
to microcomputer 

Motor speed control pulse 

Control selection 

"H" ; Preset type, "L" : Auto tuning type 
+5V reference voltage for A/D 

Motor 2 control signal 

Motor 2 control signal 

VC2 position detection 

Motor 1 control signal 

Motor 1 control signal 

VC1 position detection 
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15AT 
NC 
18AT 
14AT 
10AT 
TAT 
4AT 


GND GND 
28AT 24.5~30MHz 


21.5~24.5MHz 


18.5~21.5MHz 
14.5~18.5MHz 
10.5~14.5MHz 
4.0~7.5MHz 
2.5~4,0MHz 


AT coil tap 
band data 


[ENNo.[Pin No. Name | ____—‘Funetion 
Pera 


CONTROL UNIT (X53-356X-XX) (A/4) : CONTROL 


GND GND 

NFMT | Not FM TX signal 
VB3 VCO selest signal 
VB2 VCO select signal 
VB1 VCO select signal 
VBO VCO select signal 
UNL PLL unlock signal 
GND GND 

PEEZ PLL2 enable signal 
PEE PLL1 enable signal 
PCK PLL serial clock 
PDA PLL serial data 

14D Digital 13.8V 

DLE3 DDS3 enable signal 
DREZ DDS2 enable signal 
DLE1 DDS1 enable signal 
1OXE TX control signal 
GND GND 


PLL power 9V (Pass through) 
PLL power 5V (Pass through) 
GND 


—6 —6V (Pass through) 

Be PLL power 5V (Pass through) 

gp PLL power QV (Pass through) 

PSW Power control signal 

14V 13.8V 

14V 13.8V 

14D Digital 13.8V 

14D Digital 13.8V 

THP Thermal protection 

VSR Reflected wave analog voltage 
VSF Forward wave analog voltage 

ENF1 Enable for IC1 on FILTER board 
UDA2 | Serial data for IC1 on FILTER board 
UCK2 | Serial clock for 1C1 on FILTER board 
WS AT-300 control signal 

Wy AT-300 control signal 


6kHz filter select signal 
3kHz filter select signal 
15kHz filter select signal 
Digital 5V 

Main encoder pulse A 
Main encoder pulse B 
Digital GND 


Internal AT speed control signal 


APRE Internal AT control select signal 
VRE Reference voltage for A/D convertor 
PR22 Motor 2 control signal 

PR21 Motor 2 control signal 

POD2_ | Motor 2 position voltage 

PRiZ Motor 1 control signal 

PR11 Motor 1 control signal 


Motor 1 position voltage 
GND 
GND 
Communication inhibit signal from TS-870S 
Communication inhibit signal from personal computer 
TX data from TS-870S 

RX data from personal computer 


TS-8705 
TERMINAL FUNCTION 


Key jack sensing signal 1 LED goes off contro! signal 
Electronic keyer dash signal 2 KO Key input 0 

Electronic keyer dot signal 3 K1 Key input 1 

GND 4 K2 Key input 2 

DSP control data bus 5 K3 Key input 3 

DSP control data bus 6 K4 Key input 4 

DSP control data bus 7 K5 Key input 5 

DSP control data bus 8 K6 key input 6 

DSP control data bus 9 K7 Key input 7 

DSP control data bus 10 |PSW Power switch input signal 
DSP control data bus 11. | ENL4 Enable for |C501 on SW board 
DSP control data bus 12 Enable for |C502~504 on SW board 


DSP A enable signal 

DSP B enable signal 

DSP read/write control signal 
GND 
DSP control address bus 

DSP control address bus 

DSP control address bus 

GND 

Beep control signal 

Microphone down signal 
Microphone up signal 

Standby switch 

GND 

Key down signal 

DSP reset signal 

TX wave control signal 

RX control signal 

TX control signal 

AF mute signal 

TX-RX unit |C26 enable 

TX-RX unit serial clock 

TX-RX unit serial data 

DRU-3 control enable signal 

TX-RX unit PLL unlock signal 

TX-RX unit PLL control enable signal 
DRU-3 end of message 

VS-2 busy signal 

VS-2 synthesize control signal 

GND 
Digital 5V 
AGC VR analog voltage 
KEY VR analog voltage 
PROC VR analog voltage 
MONI VR analog voltage 
Digital GND 


Serial data for SW board 

Serial clock for SW board 

AT tune LED control signal 

TX control signal (TX LED control) 
1C501~504 reset signal 

5V 

Digital 5V 
Digital GND 


Width encoder pulse B 
WEBA | Width encoder pulse A 
SENB_ | Shift encoder pulse B 
SENA | Shift encoder pulse A 
GND 


Digital 5V 
3) RENB_ {RIT encoder pulse B 
10 |RENA_ {RIT encoder pulse A 
11. | VAF AF VR analog voltage 
12 |VRF RF VR analog voltage 
GND 


Digital 5V 
16 |CENB_ | Click encoder pulse B 
17. |CENA_ | Click encoder pulse A 
VNB NB VR analog voltage 
SQL VR analog voltage 
GND 


Standby switch 


GND 
—6 -6V 
RF mute signal 


Enable for |C7 on RF board 
ENR2 Enable for |C2 on RF board 
10 |ENR1 Enable for. 1C1 on RF board 
11 UDA2 | Serial data for RF board 
Serial clock for RF board 


Digital 5V 
9 VCAR_ | CAR VR analog voltage 
i DELAY VR analog voltage 
MIC VR analog voltage 
PWR VR analog voltage 
Digital GND 
Digital 5V 
Digital 13.8V 
14D Digital 13.8V 
ENL2 LCD driver control enable signal 
LCD driver control enable signal 
LCD driver control serial data 
LCD driver control serial clock 
LCD goes off control signal 
LCD dimmer control signal 
GND 


Thermal protection 
15 |ALM ALC meter analog voltage 

16 |VSR Reflected wave analog voltage 
V7 [NSE Forward wave analog voltage 
6K 6kHz filter select signal 

3K 3kHz filter select signal 

20) WSK 15kHz filter select signal 


CONTROL UNIT (X53-356X-XX) (B/4) : SW 


CN501] 1. |DGND | Digital GND 
2 |5D Digital 5V : 


OMmMYNOOARWN — 
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r 
Q 
Z 
s) 


107 


bO7-OlUO 


TERMINAL FUNCTION 


|C501~504 reset signal 

TX control signal (TX LED control) 
AT tune LED control signal 
Serial clock 

Serial data 

1C502~504 enable 

IC501 enalbe 

Power switch output signal 
Key output 7 

Key output 6 

Key output 5 

Key output 4 

Key output 3 

Key output 2 

Key output 1 

Key output 0 

LED goes off control signal 


OIMDHMARWN H|TOOWDNOARWN = 
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Standby switch 
Microphone down signal 
Microphone up signal 

8V for microphone 

GND 

MIC GND 

Microphone signal output 


TX IF output (455kHz) 

TIF GND 

RX IF input (455kHz) 

RIF GND 

Local 4 input (466kH7z) 

LO4 GND 

FM modulation output (To PLL) 
FMD GND 

Microphone signal input 
MIC GND 

GND 

Microphone standby switch 
Microphone up 
Microphone down 

8V for microphone 

GND 

MIC GND 

Microphone signal output 
DRU-3 playback signal input 
Digital 5V for DRU-3 

GND 

End of message (End : "H’") 
Over flow signal (Over flow : "L") 
DRU-3 enable 

DRU-3 serial data 

DRU-3 clock 

Audio signal 

GND 

VS-2 control data 

VS-2 control data clock 
VS-2 busy 

VS-2 synthesize control 

5V for VS-2 

GND 


NM -1[MWNOOARWNY H[WHN -]OKRWN — 


DSP data address 

DSP data address 

DSP data address 

GND 

Beep control signal 
Microphone down signal 
Microphone up signal 
Standby switch 

GND 

Key down signal 

DSP reset signal 

TX wave control signal 

RX control signal 

TX control signal 

AF mute signal 

1C26 enable 

Serial clock for TX-RX unit 
Serial data for TX-RX unit 
DRU-3 enable 

TX-RX unit PLL unlock signal output 
TX-RX unit PLL enable 

DRU-3 end of message signal output 
VS-2 busy signal 

VS-2 synthesize control signal 
GND 

GND 

TX inhibit signal from TS-870S 
TX inhibit signal from personal computer 
TX data from TS-870S 

RX data from personal computer 
Key jack sensing signal 
Electronic keyer dash signal 
Electronic keyer dot signal 
GND 

DSP data bus: 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP A enable signal 

DSP B enable signal 

DSP read/write control signal 
Analog 13.8V 

Digital 8V 

13.8V 

Analog 8V 

GND 

AF input when headphone through 
GND 

Headphone AF output 


AGC voltage 

Keying signal 

Speaker signal output 
Internal speaker AF output 
GND 


= 
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OmN an WH H-|[FWN 


PN ES 
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TERMINAL FUNCTION 


CNNo.[PinNo| Name] Function Ss 
20MHz reference signal for PLL, DPS (From PLL) 


External speaker signal output 
Signal input when external speaker not connected 


Electronic keyer dash signal 
Electronic keyer dot signal 


Key switch signal 

Open when using paddle 
GND 

RTTY signal 

GND 

RTTY signal 


RX audio output 

ANO GND 

Squelch open : GND, Squelch close : open 
S-meter voltage output 


GND 
Standby switch when using PKD input 
(Front panel microphone input is muted) 


TX input 
PKD GND 
Standby switch 


OMANOOFRWH H-|HFKWN 


OANA AKWNH 


= 
oO 


L5-6/U5 


Function 
GND 
GND 
Key jack sensing signal 


Key down signal 
GND 


RX data from personal computer 
TX data from TS-870S 


TX inhibit signal from TS-870S 
TX inhibit signal from personal computer 


GND 

LCD dimmer control signal 

LCD goes off control signal 
LCD driver control serial clock 
LCD driver contro! serial data 
LCD driver contro! enable signal 
LCD driver control enable signal 
Digital 13.8V 

Digital 13.8V 

Digital 5V 
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LCD ASSY (B38-0736-05) 


Foil side view 
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FINAL UNIT (X45-351X-XX) (A/5) : FINAL 
Foil side view 
0-00 : K,P,M,M2,X 
2-71 : E,E2,E3,E9 


Component side 
Foil side 


PCBOARDVIEW | S-870S 
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TS-870S PC BOARD VIEW —s sinatunr paar eet (B/5) : FILTER 
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FINAL UNIT (X45-351X-XX) (B/5) : FILTER PC BOARD VIEW TS-8705 
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l5-3/US PC BOARD VIEWS 
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Component side view Foil side view 
0-00 : K,P,M,M2,X 0-00 : K,P,M,M2,X 
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| TS-870S 


DRU-3 (DIGITAL RECORDING UNIT) 


DRU-3 Circuit Diagram 


X43-3090-20 
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TS-8705 


PG-2Z (DC CABLE) 


PG-2Z External View 


PG-2Z Parts List 
Parts No. eis | Description 


E30-3157-15 DC cable assy 


FQ5-2531-05 Fuse (25A/32V) 
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TS-870S 


SPECIFICATIONS 


Item Rating 


Mode 

Number of memory channels 
Antenna impedance 

Supply voltage 

Grounding method 


aa 
*2 
eS, 
*4 
*6 


2 [Current 
2 
0 Usable temperature range 
Frequency stability (-10°C to +50°C) 
Frequency accuracy (At room temperature) 
Dimensions [W x H x D] 
(Projections included) 
Weight 
Frequency range 160m band 
80m band 
40m band 
30m band 
20m band 
17m band 
15m band 
12m band 
10m band 
Output power’® SSB, CW, FSK, FM 
= 
- 
q 
= F 


AM 
Spurious emissions 
Carrier suppression 
Unwanted sideband suppression (Modulation frequency 1.0kHz) 


Transmit frequency characteristics (-6dB) 
(TX lower cutoff : 300Hz, TX bandwidth : 2.3kHz) 
XIT shift frequency range 


Microphone imppedance 
.81MHz : Europe, France, Holland; 1.83MHz : Belgium, Spain 
.85MHz : Belgium, France, Holland, Spain 


3.8MHz : Europe, Belgium, France, Holland, Spain 
7.1MHz : Europe, Belgium, France, Holland, Spain 
Belgium, Spain : 10W fixed on 160m band 


Receive (No signal) 2A 


aN a) aN a el a 
Modulation SSB Balanced 
M 


Maximum frequency deviation (FM) | Wide +5kHz or less 
cel 2c CCAM eT Mg We oa 


J3E (LSB, USB), A1A (CW), A3& (AM), F3E (FM), F1D (FSK) 
100 

50Q (With Antenna Tuner 20 to 15022) 

DC 13.8V + 15% 

Negative ground 


20.5A 


-—10°C to +50°C (+14°F to +122°F) 
Within +10PPM 

Within +10PPM 

330 x 120 x 334 mm/13.0 x 4.72 x 13.1 In 
(339 x 135 x 375 mm/13.3 x 5.31 x 14.8 in) 
Approx. 11.5kg (25lbs) 

1.8°' to 2.0°*7MHz 

3.5 to 4.0°MHz 

7.0 to 7.3°*MHz 

10.1 to 10.15MHz 

14.0 to 14.35MHz 

18.068 to 18.168MHz 

21.0 to 21.45MHz 

24.89 to 24.99MHz 

28.0 to 29.7MHz 


20W or less 


20W or less 


Reactance 
-—60dB or less 
50dB or more 
50dB or more 


+2.5kHz or less 
300 to 2600Hz 


6002 
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| Circuit type 


SPECIFICATIONS 


Rating 


Frequency range 


———— 


Intermediate frequency 


} 


Quadruple conversion superheterodyne 


Sensitivity 


AM 


SSB, CW, FSK 
(At 10dB (S+N)/N) 


(At 10dB (S+N)/N) 


100kHz to 500kHz 
500kHz to 1.62MHz’® 
1 62NHa" to 24.6MH2 
24.5MHz to 30MHz 
100kHz to 500kHz 
1.62MHz’> to 24.5MHz 
24.5MHz to 30MHz 


Selectivity SSB 
CW 
FSK 


xc 
Ww 
= 
Ww 
Oo | 
Ww 
et 


FM 


RIT shift frequency range 
Squelch sensitivity 


FM 


| Audio output impedance 
*6 1.705MHz : Canada, U.S.A. 


FM (At 12dB SINAD) 
Lo : 300H7z, Hi : 2600Hz 


Width : 200Hz 
Width : 500Hz 
Lo : 100Hz, Hi 
Width : 14kHz 


Image rejection (1.8MHz to 30MHz) 


SSB, CW, FSK, AM 


Audio output (8Q, 10% distortion) 


28MHz to 30MHz 


100kKHz to 500kHz 
500kHz to 1.62MHz™> 
1.62MHz’"® to 30MHz 


28MHz to 30MHz 0.25uV or less 


100kHz to 30MHz 
1st : 73.05MHz, 2nd : 8.83MHz, 3rd: 455kHz, 4th : 11.3kHz 
1uV or less 


4uV or less 


0.13uV or less : 


2uV or less 
2uV or less 
0.25uV or less 
-6dB : 2.3kHz, -60dB : 3.3kHz 
—6dB : 200Hz, -60dB : 450Hz 
—6dB : 500Hz, -60dB : 1000Hz 
: 9kHz, -60dB : 12kHz 
> 14kHz, -60dB : 18kHz 
80dB or more 


1st IF rejection (1.8MHz to 30MHz) 80dB or more 
Notch filter atteneuation 40dB or more 


+9.99kHz 
2uV or less 
20uV or less 
2uV or less 


1.5W or more 
8Q 


Specifications are subject to change without notice or obligation due to ongoing technological developments. 
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CIRCUIT DESCRIPTION 


Frequency Configuration 


The TS-870S is quadruple conversion in receive 
mode. As a transmitter, it is quadruple conversion in 
non-FM modes and double conversion in FM mode. 

The fourth 11.3kHz IF signal is converted from ana- 
log to digital, connected to the DSP in receive mode, 
and decoded. In transmit mode, the microphone input 


ANT 


fiN 


TX MIX 4 TX MIX 3 


ad ext 
Ch _/ BS 


pe fLo1 


8.83M 


fLo2 


TX MIX 2 


ey, 


signal is converted from analog to digital and applied to 
the DSP. It is converted from digital to analog, passed 
through a mixer, and becomes the 455kHz TIF signal. 
In FM mode, however, only 455kHz carriers are output 
from the DSP. 


re x) [esd OS) © MIC INPUT 
He are 
66 \ / “Ss AF OUTPUT 


: Local frequency 1 


LO1 LO2A LO3 LO4 Local frequency 2 
73.08~ 64.22MHz 8.375MHz (455+f)kHz Local frequency 3 
103.05MHz : Local frequency 4 
(ee O 0 f : LO4 mode offset 
FM 
Fig. 1 Frequency configutation 


@ Frequency configuration 
When the receiver frequency by fiN from the an- 
tenna in SSB mode |s zero beat (namely, at zero to the 
SSB signal with a carrier point of fIN), the relationship 
between these signals is expressed by the following 
equation. 
fiN = fLO1 - fLO2-fLO3-fLo4+f .... (1) 
Since all these frequencies are generated by the 
LL or DDS circuits as shown in the PLL block diagram 
in Figure 2, the receiver frequency is determined only 
by the reference frequency fSTD, the PLL dividing ratio 
and DDS data. Therefore, the reference frequency ac- 
curacy equals the operating frequency accuracy. 
The accuracy of the reference oscillator used in the 
TS-870S is 10ppm (-10 to +50°C). If the temperature- 
compensated crystal oscillator (TCXO) SO-2 is used, 
the accuracy becomes 0.5ppm (-10 to +50°C). 


The TS-870S local oscillator and CAR DDS are inde- 
pendent of each other. However, they can be oper- 
ated like a cancel loop configuration by changing the 
CAR and local oscillator PLL data simultaneously via a 
microprocessor. This function allows a shift (fL01, 
fLO3, fL04) by the mode change to be performed and 
the band width of the slope tune to be varied (fLO1, 
fLO3, fLO4). 

When used as a transmitter in SSB mode or in other 
modes, likewise the frequency is determined by the 
reference frequency fSTD and dividing ratio. The dis- 
play frequencies in the modes are listed in Table 1. In 
the FSK mode, the TS-870S displays the mark trans- 
mitter frequency. 


CIRCUIT DESCRIPTION 


In CW mode, the TS-870S receiving pitch can be 
changed to the required frequency in 50Hz steps with 
the desired signal remaining in the center of the IF filter 
band-pass (Variable CW pitch system). Since the re- 
ceiving pitch varies along with the transmitter side 
tone, itis possible to zero-beat by receiving the desired 
signal at the same pitch as the side tone. 

FM transmission is obtained in this system by 
modulating the fLO2 via application of the audio signal 
from the microphone to the VCO2. 


Mode | Display frequency 


USB, LSB | Carrier point frequency 


CW | Transmission carrier frequency 


FSK | Mark transmitter frequency 


AM, FM | \F filter center frequency 


Table 1 Display frequency in each mode 


PLL Circuit 

The TS-870S PLL circuit consists of a PLL loop that 
includes DDS covering a frequency range between 
30kHz to 30MHz in 10Hz or 1Hz steps in accordance 
with the 20kHz reference frequency; DDS that gener- 
ates other local oscillators (LO3, LO4); and a PLL loop 
that produces LO2A. 

The dividing ratio data to each PLL loop and the DDS 
data are controlled by a microprocessor. Each loop is 
controlled by a single crystal frequency control system 
according to the reference frequency fSTD. (See the 
PLL block diagram in Figure 2.) 


@ Reference signal generation circuit 

The reference frequency fSTD used for frequency 
control is determined by the 20MHz crystal oscillator 
(X800 and Q800 : 2SC2714). One reference frequency 
is Output as the reference signal fREF for the PLL and 
DDS in the PLL section. The other is sent to the TX-RX 
unit and used as the PLL reference signal for the PLL 
and DSP. 

The crystal oscillator may be replaced by an optional 
TCXO (SO-2), and the TCXO may be switched to with 
slide switch S800. 

If the optional TCXO (SO-2) is installed, the S800 
switch must be set to the SO-2 position. 


@ LO2 (PLL section) 

Q1 : 2SK508NV in VCO2 (A501 : X58-3390-03) gen- 
erates 64.22MHz. The 20MHz reference frequency 
fREF is applied to pin 15 of 1C509 : MB86001PF, and is 
divided internally by a factor of 1000 (4000 in FM 
mode) to produce a 20kHz (5kHz in FM mode) compari- 
son frequency. 

The VCO2 output is applied to pin 6 of IC509: 
MB86001PF, and is internally divided by a factor of 
3211 (12844 in FM mode). It is compared, with the 
20kHz (5kHz in FM mode) signal using the phase com- 
parator. The VCO2 frequency is locked. The division 
ratio is transmitted from the control unit. 

The output from PLL2 is passed through buffer 
Q539, amplified by amplifier Q532, passed through a 
low-pass filter, its impedance is converted, and Is then 
output to the RF section as LO2A. 


@ LO1 (PLL loop) 

Four VCOs and uses 0520 to Q523 : 2SK508NV x 4 
to generate 73.08MHz to 103.05MHz. The 20MHz ref- 
erence frequency fREF is applied to pin 15 of PLL IC 
IC507 : MB86001PF, and is internally divided by a fac- 
tor of 20 to produce a 1MHz comparison frequency. 
The output is passed through amplifier Q524, and a 
band-pass filter. One output is passed through buffer 
Q526 : 2SC2996 and a low-pass filter and goes to the 
RF section. 

The other output signal is passed through buffer 
Q525 : 2SC2714 and applied to pin 5 of mixer |C508 : 
SN76514. Asignal of 54.54 to 55.54MHz Is input to pin 
11 of 1C508 and converted to a signal of 18.0 to 
48.0MHz. This signal is output from pin 13. The signal 
is passed through a high-pass filter, a low-pass filter, 
and amplifier Q531 : 2SC2714 and Q530 : 2SC2712, 
and goes to pin 6 of PLL IC IC507 : MB86001PF. 

This signal is internally divided by N, and compared 
with the 1MHz signal using the phase comparator. The 
mixer output frequency is locked in 1MHz steps. The 
division ratio N is transmitted from the control unit as 
data (N : 18 to 48) corresponding to OMHz to 30MHz in 
1MHz steps. One of the four VCOs is selected accora- 
ing to the VCO change signal (VBO to VB3) sent from 
the control unit. 


OPTION 


$800 


Q800 
2SC2714(Y) 


20MHz 


FM select signal 
NFMT O 

FM modulation 
signal 0 

FMD 


CIRCUIT DESCRIPTION 


Q520,521,522,523 


VCO select signal 2SK508NV(K52) 


Q512 VB0~VB3 
2SC2714(Y) D501 
RLS73 
REF 20MHz vco1 
To TX-RX 


Q515 1C507 MB86001PF 


2SC2712(Y) 


Q514 


Q527,528,529 
2SC2714(Y) 


2SC3722K(R) 


Fig.2 PLL block diagram 


Q524 
2SC2714(Y) 
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: 73.08~80.54MHz 
: 80.° 4~87.54MHz 


: 87.54~94.54MHz 
: 94.54~103.05MHz 


Q526 
2SC2996(Y,O) 


fSTD fREF age 
O "ie LPF See 
> b> ~ 103.05MHz 
To RF 
0513 
2SC2714(Y) Q530 0531 IC508 
2SC27121Y) 2SC2714(Y) SN76514N 
18~48MHz 0525 
2SC2714(Y) 
1C500 as00 54.54~ 
F71022 2$C2712(Y) SN16913P 2SC2712(Y) 55.54MHz 
1.46~0.46MHz 5.46~ 1C506 
4.46MHz SN16913P 
0501 1503 
2SC2712(Y) pPD74HC390G 
ee 15 
SW : On when FM mode 
0537 2SD1757K 
© O 
IC509 MB86001PF 
0534,535,536 A pdt ty 0539 0532 
2SC3722K(R) -3390- 28C2714(Y) 2SC2954 
LO2A: 
: (~) ise bes LPF 64.22MHz 
Rin To RF 
N1=1/1000 
FM N1=1/4000 {2SK508NV) 
N2=3211 
FM N2=12844 
1c501 as06 507 a508 
F71022 28C2712(Y) 2SC2712(Y) 2$C2712(Y) 
LO3: 
DDS2 Pr () i CF500 CF501 E> = 8.375MHz 
To CONNECTION 
1.625MHz 0503 504,505 8.375MHz _-8.375MHz 
icso2 2SC2712(Y)  2SK508NV(K53) 
F71022 
LO4: 
DDS3. > LPF (455+f)kHz 
To TX-RX 
(455+f)kHz 510, 511 
2$C2712(Y) 
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CIRCUIT DESCRIPTION 


DDS1 (IC500 : F71022) generates 1.46 to 0.46MHz 
digital signals. They are converted to analog signals by 
a digital to analog converter (consisting of CP500, 
CP501, and Q500), passed through a low-pass filter, 
and fed to pin 5 of mixer 1C505:SN16913P. The 
4MHz signal produced by division of 2OMHz reference 
frequency fREF by divider 1C503 : UPD74HC390G by a 
factor of 5 is input to pin 2 of the mixer IC505, and a 
5.46 to 4.46MHz signal is output from pin 1. The out- 
put signal is passed through a band-pass filter and 
buffer Q502, and input to pin 5 of mixer IC506 : 
SN16913P. The 60MHz signal obtained by tripling 
20MHz reference frequency fREF via multiplying circuit 
Q515 is mixed, and a 54.54 to 55.54MHz signal is out- 
put. This signal is passed through a band-pass filter, 
and goes to pin 13 of mixer IC508. 

DDS1 sweeps the 1.46 to 0.46MHz digital signal 
output in 10 or 1Hz steps, and LO1 covers the 73.08 to 
103.05MHz signal in 10 or 1Hz steps and is output to 
the RF section. 


 LO3 generation 

DDS2 (|C501 : F71022) generates a digital signal of 
the 1.625MHz basic frequency. It is converted to an 
analog signal by a digital-to-analog converter (consist- 


@ Subtone generation 

During FM transmission, the DSP generates a signal 
to which a subtone is added and is then sent to the 
main unit as it is. 


@ PLL data 

The TS-870S has three PLLs to which the main CPU 
sends PLL data based on the displayed frequency. 

- PLL comprising a VFO (PLL section) , 

- Local oscillator PLL for frequency conversion (PLL 

section) 

- PLL that generates timing clocks for digital signal 

processing (TX-RX unit) 

The VCOs change with the following conditions. 

- Main encoder change — VCO1 (PLL section) 

- Mode change — VCO2 (PLL section) 

Each PLL IC outputs an unlock signal. If any PLL is 
unlocked, the main display indicates "....... " (dots). If 
the unlocked PLL is the TX-RX unit, the sub-display 
shows "Err-FD", and if it is the PLL unit, it shows "Err- 
FE" to indicate that it is unlocked. 

The unlocking of each PLL is output to pin 11 (UL) of 
PLL IC : MB86001PF as unlock data (UNLOCK : LOW). 


ing of CP502, CP503, and Q503), and chopped by a 
Circuit consisting of Q503 to Q505 so as to extract an 
8.375MHz primary harmonic component. Unwanted 
components are removed by a ceramic filter consisting 
of CF500 and CF501. The resulting signal is passed 
through amplifier Q507, buffer Q508, and a low-pass 
filter, and output to the connection section (final unit) 
as the LO3 signal. 


Loop| VCO Comparison fre-| Variable Frequency 
No. quency/divide ratio| divide ratio (MHz) § 


IC507 | __1MHz/20__—-|_~—:18~48__—-|73.08~103.05 


LO2 | VCO2 | IC509 20kHz/1000 3211 64.22 
5kHz/4000 : FM | 12844 : FM 


@ LO4 generation 
DDS3 (IC502 : F71022) generates a (455+f) kHz digi- é 
tal signal. It is converted to an analog signal by a digital 
to analog converter (consisting of CP504, CP505, and 
Q510), passed through buffer Q511 and a low-pass fil- 
ter, and output to the TX-RX unit as the LO4 signal. 
The LO4 signal is a local oscillator signal used to 
generate a DSP processing signal f from 455kHz. The 
f frequency is described in the local signal section 
(page 14). 


CIRCUIT DESCRIPTION 


@ DDS circuit configuration 

The DDS IC has been developed with standard cells 
to implement a high-speed operation circuit and large- 
capacity ROM at a low cost. 


1) IC configuration 

The IC consists of the following components: 

Two 28 bit registers for setting frequency data, one 
28 bit frequency shift register for addition to the fre- 
quency register, a 23 bit parallel signal input section for 
frequency modulation with a parallel signal, and a data 
entry and selection section. 

Frequency modulation section comprised of a 28 bit 
adder that adds frequency data and frequency modula- 
tion data 

Phase data operation section that adds data from 
the frequency modulation section with the 28 bit phase 
data register 

SIN-ROM that converts phase data to sine data. 


2) Frequency/shift data setting 

Using serial signals synchronized with clock pulses, 
a total of 30 bits (2 bits that specify the destination to 
which data are set and 28 bits for frequency data) are 
set in three internal registers. 


3) Frequency register selection 

The data set in the two frequency registers are se- 
lected by the SLAB input of the DDS IC. This pin 
handles the TXC signal. This function eliminates the 
need for the TS-870S microprocessor to set frequency 
data for each transmission and reception. 


4) Frequency data selection 

The SPSL input of the DDS IC selects whether to 
use the data in the internal frequency shift register or 
the data from parallel input as frequency modulation 
data. 
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5) Frequency modulation 

The MDEN input of the DDS IC enables or disables 
frequency modulation. When frequency modulation is 
enabled, frequency data is added, and the result is in- 
put to the phase data operation section. 


6) Phase data operation 

The target frequency phase data is output by accu- 
mulating 28 bit frequency data in the 28 bit phase accu- 
mulator. : 

Fout = Fs/2?8 . sum 

Fs : DDS IC input frequency/2 
Dsum : Frequency data+Frequency modulation data 

If 27° is set for Dsum when 1/8 Fs is output, the 
phase data must be increased by n/8. 

A 28 bit absolute value operation has been used 
here, but a 28 bit signed operation can also be used, 
assuming that the MSB is a sign. If complement data 
of 8000000 to FFFFFFFF (hex) is set, the phase moves 
in the negative direction for the positive data. 


7) SIN-FROM 

Phase data from the phase data operation section is 
converted to sine data of 0000 to FFFF (hex) in the 16 
bit offset binary format. 


0000H 


7n/8=-225 
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CIRCUIT DESCRIPTION 


Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
switching circuit K1, and is input to the ATT (-6dB, - 
12dB) circuit. This distribution circuit is switched when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna is attenuated by about 4dB 
and output to the receiver section in the subsequent 
Stage and the EXT RX terminal on the rear. The signal 
to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
cuit, then goes to the BC band attenuation circuit (L7 to 
L9,C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
filter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
(1SV128) is used to change the input to raise the signal 
saturation level when a HIGH signal is input. 


The RF amplifier circuit functions as a low-gain am- 
plifier using Q14 and Q15 : 2SK2218(5) x 2 when the 
frequency is 21.49MHz or lower, and it functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05MHz first IF signal is generated by quad 
mixer Q17 to Q20 : 2SK520(K44) x 4. It is passed 
through XF1 73.05MHz MCF, Q24 : 3SK131(M) first 
mixer amplifier, and Q26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signal. The second IF 
signal is divided into two signals, one of which Is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signal 
is input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
fied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and Q461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
0475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit is adjusted by 
VR1 in the TX-RX unit. 
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CIRCUIT DESCRIPTION 


@ IF filter 

The IF filter consists of a DSP digital filter. If there is 
a HIGH signal outside the DSP filter band, the analog to 
digital converter input level may be saturated, and the 
filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that it does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 


73.05MHz 

+7.5kHz or more at 3dB 

+30kHz or less at 40dB 

1.0dB or less 

3.0dB or less 

70dB or more at fo + (500 to 1000kHz) 
70dB or more at fo - (200 to 1000kHz) 
Center frequency deviation ] Within +1.5kHz at 3dB 


MCF (L71-0401-05) : RF unit XF1 


Nominal center frequency 
Pass bandwidth 


Attenuation bandwidth 


Insertion loss 


Guaranteed attenuation 


Terminating impedance 


Nominal center frequency 8830kHz 
Within + 150Hz at 6dB 


Attenuation bandwidth +1.9kHz or less at 20dB 
+2.75kHz or less at 60dB 
+3.5kHz or less at 80dB 
Insertion loss 6dB or less 
Guaranteed attenuation 80dB or more in the range 
+3.5kHz to +1MHz 


MCF (L71-0235-05) : RF unit XF2 


+3.0kHz or more at 6dB 

+16.0kHz or less at 60dB 
+13.0kHz or less at 50dB 
70dB or more with in fo+ 1MHz 
(Without sourious in the range 

fo to fo+500kHz) 
Within 1.0dB 
Within 1.5dB 
1850kQ2 / 2pF 


MCF (L71-0266-05) : RF unit XF3 


Nominal center frequency 
Pass bandwidth 


Attenuation bandwidth 


Guaranteed attenuation 


Ripple 
Insertion loss 


Terminating impedance 
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Item Rating 

8.400MHz 

3dB attenuation bandwidth Twvithin 180 + 40kHz 

400kHz or less 

9.0dB or less 

Formula : 20 x log [E1+ (2 x E2)| 
Ripple [1 008 or less (within 3dB band) 
25dB or more (6.0 to 10.0MHz) 
50V DC (1 minute) 

100MQ or more (100V DC) 
Input and output impedance 33002 


Ceramic filter (L72-0343-05) : RF unit CF500, 501 


Nominal center frequency 


20dB attenuation bandwidth 


Insertion loss 


Spurious attenuation 


Voltage capacity 


Insulating resistance 


Nominal center frequency 455kHz 

6dB bandwidth +3kHz (455kH7z) 

50dB bandwidth +9kHz (455kHz) 

Ripple 2dB or less (within 455+2kHz) 
Insertion loss 


60dB or more (within 455+ 100kHz) 


Input and output impedance 


Ceramic filter (L72-0319-05) : Final unit CF451 


Center frequency 455+0.20kHz 
60dB bandwidth 4.7kHz or less 

Guaranteed attenuation | 6008 or more at 0.1 to 1MHz 
Spurious 40dB or more at 600 to 700kHz 


6dB band ripple 2dB or less 
Insertion loss 6dB or less 


Input and output impedance 2kQ 
Ceramic filter (L72-0333-05) : Final unit CF452 


he ie SE Rating sored mee 
6dB bandwiath 
50d8 bandwidth 
Ripple 3dB or less (within 455+5kHz) 

Guaranteed attenuation 


Ceramic filter (L72-0366-05) : Final unit CF453 


Nominal center frequency 


Input and output impedance 
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CIRCUIT DESCRIPTION 


Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency Is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
switching circuit K1, and is input to the ATT (-6dB, - 
12dB) circuit. This distribution circuit is switched when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna is attenuated by about 4dB 
and output to the receiver section in the subsequent 
stage and the EXT RX terminal on the rear. The signal 
to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
cuit, then goes to the BC band attenuation circuit (L7 to 
L9, C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
filter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
(1SV128) is used to change the input to raise the signal 
saturation level when a HIGH signal is input. 


The RF amplifier circuit functions as a low-gain am- 
plifier using Q14 and Q15 : 2SK2218(5) x 2 when the 
frequency is 21.49MHz or lower, and it functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05MHz first IF signal is generated by quad 
mixer Q17 to Q20: 2SK520(K44) x 4. It is passed 
through XF1 73.05MHz MCF, Q24 : 3SK131(M) first 
mixer amplifier, and O26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signal. The second IF 
signal is divided into two signals, one of which is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signal 
is input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
fied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and O461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
Q475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit is adjusted by 
VR1 in the TX-RX unit. 


J2 
EXT RX ANT 


Co eee 


AGC 
LPF 
y b a23 
DIVIDER 0.5 _ O22 3SK 1311 
2SC2714\Y) Rahs: 
Q17,18, 19,20 : 
2SK520(K 44)x4 2s 
RX 1st Mix R} 
N LPF 7 / \ 
: _— HN > 
Q24 
: 3SK131(M) 
IF AMP 
Q13 
3SK131(M) Q16 
RF AMP 2SC2954 
Q14,15 
2SK2218(5)x2 
RF AMP 
ML 
CN5 Cl 
LO1 me 
ee ee ee ee ew ee wo ee ee os ee (0) ee eee (O : 
LO1 LO2A 
73.08~103.05MHz 64.22MHz 
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CIRCUIT DESCRIPTION 


@ IF gain correction 

The total gain changes when the AIP is turned ON or 
OFF or the band ts 21.49MHz or higher. To limit the 
changes, the DSP corrects the IF gain. Table 2 lists the 
corrections. When the “AIP S-meter correction” on 
menu No.11 is turned ON, the S-meter is corrected 
when the AIP is turned ON. And since the IF gain is 
corrected greatly, the receiver internal noise output 
becomes large. 


Correction (dB) 


AIP Pre-amp 
ss 

ON2 gain (dB) 

(Menu 11 ON) | reference 


SSB, CW, FSK i) 


+12 KS) 


OFF ON1 


(Menu 11 OFF) 


Frequency 


ale ha 


30kHz~ 
21.49MHz 
21.49MHz~ =i) 21 

30.MHz 


Table 2. IF gain corrections 


@ NB circuit 

The noise blanker, like the conventional one, 
branches the signal before the narrow-band filter of the 
8.83MHz second IF, and detects noise, and performs 
blanking using the second IF amplifier as a gate. The 
signal is amplified by Q28, detected by the AGC ampli- 
fication and noise detection circuit consisting of Q29 to 
Q32 and D46, and then a blanking pulse is generated 
by the IC9 comparator. The noise detection circuit Q29 
to Q32 and D46 is separated into segments by a 
jumper in the unit to prevent sneak path. 


Low-Cut 
SLOPE 


Receiving 
signal (SSB) 
Interfering 
: signal (CW) 


Interfering 
signal (SSB) 


BAC 


@ Slope tune 7 
The operating principle of SSB-SLOPE-TUNE Is ex- 
plained first. When flo1, fLo3, and fLoa in Figure 4 are 
at their normal frequencies, the synthesized bandwidth 
is indicated by A. If the fLo1 frequency is increased by 
Afl and the fLo3 frequency is decreased by Af1, the 
filter of the 8.83MHz band shifts to position B. The 
synthesized bandwidth is indicated by the section over- 
lapped by A and B. When the frequencies of fLO1 and 
fLO3 are lowered by Af2, only the 455kHz second IF 
filter shifts to position C. The synthesized bandwidth is 
indicated by the section overlapped by B and C. 
Therefore, high frequencies are cut off by increasing 
the fLo1 frequency and decreasing the fLO3 frequency. 
Low frequencies are cut off by decreasing the fLO3 and 


fLO4 frequencies. The TS-870S enables these opera- 


tions using the DSP filter. 

In SSB mode, slope tune high cut/low cut is 
switched by using the filter select control : in CW 
mode, the WIDTH (bandwidth)/SHIFT (center fre- 
quency) is changed, and in FSK mode, the WIDTH 
(bandwidth) is changed. The microcomputer in the 
control unit sends filter select data to the DSP, and 
slope tuning is carried out by changing frequency data 
given to the PLL and DDS. The second IF (8.83MHz) 
and third IF (455kHz) filters are selected to carry out 
slope tuning effectively. Tables 3 and 4 list filter selec- 
tions, slope tuning and analog filter high cut/low cut 
amounts. Slope tuning low cut/high cut can be 
switched in AM mode, and the WIDTH can be 
switched in FM mode by using DSP filters only, and the 
analog filter is fixed to 15kHz. 


73.05MHz 8.83MHz 


455kHz 


LO2A 
64.22MHz fixed 


Fig. 4 SSB slope tune operating principle 
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CIRCUIT DESCRIPTION 


€ High cut position 


Filter selection 
3kHz filter 
6kHz filter 
15kHz filter 
Default 


Low cut posotion (8.83MHz filter) High cut amount 
(455kHz filter) Low cut amount 


Table 3 SSB slop tuning and analog filter high/low cut (Hz) 


femie © | 400° | 7450 "| 500 [550 “600 | 650° 1700 800 | 850 | 900 | 950 | 1000 

50 (Hz) 425 | 475 | 525 625 | 675 775 | 825 | 875 | 925 | 975 

350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 
00 


< Filter center position 


450 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 

200 | 250 | 300 550 | 600 | 650 | 700 | 750 | 800 

| 600 | 100 | 150 400 650 | 700 

fines] Default 
; 

Filter width 


Table 4-1 CW WIDTH/SHIFT low cut amount (Hz) 


[| #00 [#50] 800] 850 | 600 | 650 | 700] 760] 800 
1725 | 1675. 1.1625, | 1575. | 1525.| 1475 | 1425 | 1375 
1950 | 1900 | 1850 | 1800 | 1750 | 1700 | 1650 | 1600 | 1550 
| 200 | 1900 1800 | 1750 | 1700 | 1650 | 1600 | 1550 
| 400. | 1800 | 1750 | 1700 | 1650 | 1600 | 1550 | 1500 | 1450 


200 
400 
| 600 | 1700 | 1650 | 1600 | 1550 | 1500 | 1450 | 1400 | 1350 
1400 | 1350 | 1300 | 1250 | 1200 | 1150 


< Filter center position 


lee 


[| Default 


T aro 
Filter width 
Table 4-2. CW WIDTH/SHIFT high cut amount (Hz) 
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filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that it does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 


ee en ef Ratings 
Nominal center frequency 73.05MHz 


Pass bandwidth +7.5kHz or more at 3dB 


Attenuation bandwidth +30kHz or less at 40dB 
1008 or less 


Insertion loss 3.0dB or less 
Guaranteed aitenuation 70dB or more at fo + (500 to 1000kHz) 
70dB or more at fo — (200 to 1000kHz) 


Center frequency deviation | Within +1.5kHz at 3dB 
Terminating impedance 2kQ+ 10% 


MCF (L71-0401-05) : RF unit XF1 


2 ee a 
+1.5kHz or more at 6dB 


Attenuation bandwidth +1.9kHz or less at 20dB 
+2.75kHz or less at G0dB 
+3.5kHz or less at 80dB 

Insertion loss 6dB or less 
Guaranteed attenuation 80dB or more in the range 


+3.5kHz to +1MHz 
Terminating impedance 


600Q / 15pF 


MCF (L71-0235-05) : RF unit XF2 


Picasa Rating | 
Nominal center frequency 8830kHz 
Pass bandwidth +3.0kHz or more at 6dB 


Attenuation bandwidth +16.0kHz or less at 60dB 
+13.0kHz or less at 50dB 
7OdB or more with in fo + IMHz 


Guaranteed attenuation 
(Without spurious in the range 
fo to fo+500kHz) 
Within 1.0dB 
| Within 1 5dB 
| 1850k82 / 2pF 


Insertion loss 


Terminating impedance 


MCF (L71-0266-05) : RF unit XF3 
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2U0db attenuation Danawiatn 
Insertion loss 


4U00KHFZ or less 
9.0dB or less 
Formula : 20 x log [E1+ (2 x 
1.0dB or less (within 3dB b 
25dB or more (6.0 to 10.0N 
50V DC (1 minute) 
100M or more (100V DC) 
Input and output impedance 33022 


Ceramic filter (L72-0343-05) : RF unit CF500, 


HORE TUR Kam Poane | 


Guaranteed attenuation 
Input and output impedance 


Ceramic filter (L72-0319-05) : Final unit CF4 


See chem’ as 
Gd or less 
20 


Ceramic filter (L72-0333-05) : Final unit CF: 


Ripple 


Spurious attenuation 


Voltage capacity 


Insulating resistance 


455kHz 
+3kHz (455kHz) 
+9kHz (455kHz) 
2dB or less (within 455+2k 
6dB or less 
60dB or more (within 455+1( 


455+0.20kHz 
2.9 to 3.2kHz 
4.7kHz or less 
60dB or more at 0.1 to 1M 
40dB or more at 600 to 70 
2dB or less 


Nominal center frequency 


Ceramic filter (L72-0366-05) : Final unit CF. 


455kHz ' 
+7.5kHz or more (455kHz) 
+15kHz or less (455kHz) 

3dB or less (within 455+5! 
6dB or less 
35dB or more (within 45541 


LO-O/US 
CIRCUIT DESCRIPTION 


a ESE 
x 


% aoe 
mS lat aaa 
ae a 


Filter selection 


3kHz filter 

Ll le oe CE 6kH? filter 

eT a a Pg 15kH? filter 
Tree 4 Default 


Low cut posotion (8.83MHz filter) High cut amount 
(455kHz filter) Low cut amount 


Table 3 SSB slop tuning and analog filter high/low cut (Hz) 


[400 [450 [500 | s50 | 600 | 050 | 700 | 750 | 800 | 860] 900 | 950 | 1000] 
75 [776 | 26 | 075 | 925 | 975 
ri00 [350 | 400 | as0| 500 | s50 | 00 | e50 | 700 | 750 | 800 | 860 | 900 | 960 
f200__[ 300 | 60 | 400_| #50 | S00 | 850 | 00 | e50 | 700 | 760 | 000 | e50 | 900 
S50 | 600 | 650 | 700 | 750 | @00 


600 | 100 | 150 | 200 | 250 | 300 | 250 | 400 | 450 | 500 | 560 | 600 | 680 | 700 

| 1000 | -100 | -50 | o | 50 | 100 | 150 | 200 [ 250 [ 300 | 350 | 400 | 450 [J Defaur 
al 

Filter width 


< Filter center position 


Table 4-1 CW WIDTH/SHIFT low cut amount (Hz) 


Peal 4000) e450 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 | 1000 | < Filter center position 
50 (Hz) | 1975 | 1925 | 1875 | 1825 | 1775 | 1725 | 1675 | 1625 | 1575 | 1525 | 1475 | 1425 
1900 | 1850 | 1800 | 1750 | 1700 | 1650 | 1600 1500 | 1450 | 1400 | 1350 


1900 | 1850 1750 | 1700 | 1650 1450 | 1400 | 1350 | 1300 
| 1750 | 1700 | 1650 | 1600 | 1550 | 1500 | 1450 | 1400 | 1350 | 1300 | 1250 | 1200 


1650 | 1600 | 1550 | 1500 [ 1450 | 1400 | 1350 | 1300 | 1250 | 1200 | 1150 | 1100 | 
1000 | 1500 | 1450 | 1400 | 1350 | 1300 | 1250 | 1200 | 1150 1050 | 1000 | 950 | 900 [_] Default 


Filter width 
Table 4-2. CW WIDTH/SHIFT high cut amount (Hz) 


bwo7-Olvuvd 
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CIRCUIT DESCRIPTION 


@ Local signals (LO1, LO3, LO4) 
1) LO1 

Table 5 lists LO1 frequency configuration. 

DDS1 varies from 0.46 to 1.46MHz, and when the 
display frequency is multiple MHz (for example, 
14.000MHz), 0.96MHz is output. When the display fre- 
quency is increased, the DDS1 frequency is reduced 
by the amount of change. When the DDS1 frequency 
is reduced to 0.46MHz, the frequency is switched to 
1.46MHz, and when it is increased to 1MHz, the fre- 
quency returns to 0.96MHz (Figure 5). By changing the 
1MHz band in synchronization with the display fre- 
quency, the 1MHz comparison PLL circuit is locked 
and LO1 is generated. 

In Table 5, the 0.96MHz base indicates the DDS out- 
put when the frequency is multiple MHz. The fre- 
quency (UNV) indicates the decimal digits of the MHz 
frequency. (If the display frequency is 14.2MHz, (UNV) 
= 0.2MHz.) DDS is switched by 500kHz, so —-0.5MHz 
< (UNV) < 0.5MHz. 

As described in the slope tuning section, slope tun- 
ing high-cutting is corrected for LO1, so the correction 
is added to the DDS output. SSB H in Table 5 indi- 
cates the correction. Table 3 shows the actual correc- 
tion of SSB _H. (For example, when the high frequency 
is 2.2kHz, the correction SSB H is 0.2kHz.) 

Since RIT and XIT change the receive and transmit 
frequencies by the preset amount, it needs to be cor- 
rected. They areD RIT andD XIT in Table 5. 

The "8.83MHz window-joining" (D 883) in Table 5 is 
determined during adjustment. For example, the 
equation for calculating the DDS output frequency for 
14.2MHz USB. The high-cut frequency is assumed to 
be 2.6kHz. (D 833 is zero.) 

DDS1 : 0.96M — (UNV) — (OFS SSB) + (SSB H) 

= 0.96M - 0.2M - 1.2k - 0.2k 
= 758.6kHz 
0.96M : Base 
UNV : 14.2M -14.0M = 0.2M 
OFS SSB (Filter offset) : 1.2k 
SSB H (Slope HI) : -0.2k (See table 3.) 


The LO1 output frequency fLO1 is calculated from 
the frequency configuration in Figure 6. 
fLO1 = fPLL IN + 6OMHz — (4MHz + fDDS1) 
= 32MHz + 6OMHz — (4MHz + 758.6kHz) 
= 87.2414MHz 
Where fPLL IN is the PLL input frequency and fDDs1 
is the DDS1 output frequency. 


DDS1 output (MHz) 


Display frequency 
(MHz) 


Fig.5 Relationship between display frequency 
and DDS output frequency 


2) LO3 

Table 6 lists the LO3 frequency configuration. 

The LOS frequency is 8.375MHz, and is generated 
by the chopper circuit. The DDS2 output frequency is 
1.625MHz. For LO3, slope tuning low-cut/high-cut Is 
corrected. SSB H and SSB L in Table 6 indicate the 
corrections. D 833 and D 455 are values determined 
during filter window-joining and adjustment. 

For example, if USB is 14.2MHz, high-cut frequency 
is 2.6kHz, and low-cut frequency is 300Hz, the LO3 fre- 
quency is calculated as follows. It is assumed that 
D 833 and D 455 are zero. 

fLO3 = 1.625MHz + (SSB H) + (SSB L) 

= 1.625MHz + (-0.2kHz) + 300Hz 
= 1625: 1khz 


1LS-6/U5 


CIRCUIT DESCRIPTION 


3) LO4 

Table 7 lists the LO4 frequency configuration. 

For LO4, correction (OFS SSB) is carried out so that 
a signal passes through a filter according to the mode, 
and the slope tune low-cut (SSB L) is corrected. The 
mode offset is the frequency (11.30859375kHz) used 
for processing by the DSP, and its sign changes with 
the mode. 

For example, if USB is 14.2MHz and the low-cut fre- 
quency is 300Hz, the LO4 output frequency is calcu- 
lated as follows. 

fLO4 = 455kHz + (mode offset) + (OFS SSB) + (SSB L) 

= 455kHz + 11.30859375kHz + 300Hz 
= 467.8085938kHz 


The filter is corrected according to each mode by 
LO1 and LO4, slope tuning high-cut is corrected by 
LO1 and LO3, and low-cut is corrected by LO3 and 
LO4. 

In other modes, each local frequency is determined 
by the calculation method as shown previously in 
Tables 5 to 7. 


Filter offset*! 


“s5Ktzwindowjoning | [| [| | 1 


lee 


Component 
Frequency (100kHz or less) — (UNV) 


a 
S| 2k ASH] 2 [-aoo |_| +000 | 


cr) a Sac RC 
FSK one ID ime as Pe ee Rie) eh ol 


FSK shift (polarity) 

ait Se 
xi om FoR) oan oan) oan) Pom) —Pomn| ‘Foam 
Sipengh™> Peon] from] ——‘(eawa] own sewn ey =| TS] 
Dey ana). Ui wommelne ey tthe 1) era bercwaed ook 


eas aaa 
seMiwnionioane Oem! | _ posal |_| ||} |. [|__| _] 
) MoE 6 5 


: Although receiver data has an independent value for each mode, the data area for calculation is D OFFSET. 


Transmitter data is fixed because the 8.83MHz filter bandwidth is fixed. 
*2 : Although it has an independent value for each mode, the data area for calculation is D SLOP L. 
*3 : The slope low-cut is carried out at 455kHz and high-cut Is carried out at 8.83MHz. 
*4:- The LSB and USB may have the same value because the filter bandwidth is wide. 
*5 : The positive direction for adjustment is the direction in which the receive carrier frequency increases. 


*6: The DDS1 variable frequency is 1.45MHz and is shifted by 500kHz. 


Table 5 LO1 frequency configuration 
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Component 


FSK tone (H/L) 


198 
8.83MHz window-joining**> |— (D 883) 


Component 


Mode offset (kHz) 


Filter offset*! - (OFS SSB) 


iat 


#9: 
3: 
*4- 
*5 


-11.30859375 


Mode offset are S| 
Filter effet ey ahaa! 
CW pitch 


CIRCUIT DESCRIPTION 


oc 


CW-R 


DDS2 (LO3) 


1.625MHz*® 


rye | [a 
ES A C1 TC 
vse) [orewa | rework] [errs 


Table 6 LO3 frequency configuration 


+11.30859375 


+11.30859375 | -11.30 
+800 -800 


: Although receiver data has an independent value for each mode. 
Transmitter data is fixed because the 8.83Mkz filter bandwidth is fixed. 
Although it has an independent value for each mode. 

: The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 


859375 


DDS3 (LO4) 


FSK tone (H/L) -2125 +2125 

-|/-1275 /+1275 
[FSK sifeipoarty) |_| | Jou 0] ogni | pO A RR Tey SST nl 
Pampa a oe | ry Sa a a a ea = 
FSiope igh a | a nn a a eR Peres |Pc  la 
Siope low"? FSBO BD] ow] Sow] 
4pbkHe windowsjoining®*S |= (0.465) |e (D.456)| 9 | a a Oe 


: The LSB and USB may have the same value because the filter bandwidth is wide. 
The positive direction for adjustment is the direction in which the receive carrier frequency increases. 


Table 7 LO4 frequency configuration 


cz 


Ean ac LS 
cen] ee 


aces is 
uae SOP EST. eee | OLS 
TL en ie i eae 


- Although it has an independent value for each mode. 
- Although it has an independent value for each mode. 
: The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 
: The LSB and USB may have the same value because the filter bandwidth is wide. 
: The positive direction for adjustment is the direction in which the receive carrier frequency increases. 
: Since the DDS2 output frequency Is high, 1.625MHz (10MHz — output frequency (8.375MHz)) is output to the DDS. 
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CIRCUIT DESCRIPTION 


NZ 30k<f<30MHz 8.83MHz 


VCO2 (Input pin) Except FM mode 
Except FM mode : 20kHz N = 3211 
FM mode : 5kHz FM mode 


N = 12844 
f 


30k<f<7.49MHz 


| B | 7.49<f<14.49MHz 
14.49k<f<21.49MHz 
| D | 21.49k<f<30MHz 5.462>f> 1.462f> 


0.46MHz 


54.54<f< 


vco1 55.54MHz 


(Input pin) 
1MHz 


Fig.6 Frequency configuration 
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CIRCUIT DESCRIPTION 


Transmitter Circuit 

The transmitter system block diagram is shown in 
Figure 7. 

The TS-870S has the same frequency configuration 
as the TS-850 after the DSP generates the IF signal and 
converts it to 455kHz as a basic configuration. 

A difference from the conventional model other 
than DSP modulation is that the TS-870S uses a digital- 
to-analog converter and a microcomputer for various 
controls. This allows for fine control and reduces the 
number of controls needed for adjustment. 

The TIF (second IF) signal output from the TX-RX 
unit goes to the final unit (C/5 connection section). The 
signal is converted from 455kHz to 8.83MHz. The 
8.83MHz third IF signal converted by the Q470 and 
0471: 3SK131(M) mixer is switched to the transmitter 
by the D450 diode switch, and output from CN412 to 
the RF unit (A/9 RF section) as TR88 signal. 

The signal input to CN10 of the RF unit is passed 
through the 8.83MHz IF filter used for both transmis- 
sion and reception. During transmission, XF3 BW: 
5kHz is selected by D69 and D67 and the filter attenu- 
ates the components outside the band. The transmit 
signal switched by D68 is amplified and ALC-controlled 
by the Q39 ALC amplifier, and the resulting signal goes 
to the D49 TX gain control circuit. This circuit controls 
the gain at the transmission stage according to the 
given voltage via a variable attenuator of a pin diode. 
The control voltage is controlled by a microprocessor, 
and is used to set the gain for each band or set the gain 
with the PWR knob and mode. 

The third IF signal is then converted to the 
73.05MHz fourth IF signal by the Q37 and Q38 : 
3SK131(M) mixer. The signal is passed through the LC 
filter, and is converted to the target frequency by the 
final local oscillator LO1 at the Q35 and Q36 : 
3SK184(R) mixer. The signal is passed through the ra- 
diation filter and the band-pass filter used by both the 
transmitter and receiver sections to attenuate the spu- 
rious outside the band. The band-pass filter output is 
amplified by Q5 : 2SC2954, and output to the final unit 
(A/5 final section) from CN4 as the drive signal. 


@ TX-AGC 

The DSP controls the input level until it starts modu- 
lation. It is like AGC applied to the microphone ampli- 
fier, and when the input level exceeds the certain level, 
the amplifier gain decreases to keep the modulator in- 
put level constant, i.e., to keep the IF output constant. 

The MIC gain control in SSB and AM modes is used 
to adjust the maximum gain of the AGC amplifier in the 
40dB range. Even if the control is set maximum, the 
input level to the modulator is kept constant. If the 
PROC is OFF in SSB mode, the CAR level (TIF output 
level) is fixed, and the ALC effect is limited. If the 
PROC is ON in SSB mode, the ALC effect is adjusted 
by the CAR control. The microphone amplifier gain is 
fixed, but the speech processor input level is controlled 
by the AGC and then becomes the level set by the 
PROC control. 

In FM mode, the microphone amplifier sensitivity 
can be changed to high or low by using Menu No.61. 
Since the frequency deviation is limited by the TX-AGC, 
it is not distorted extremely like in the clipper method. 
In AM mode, the sensitivity is controlled so that modu- 
lation does not exceed 70%. 

The TX-AGC is required to stabilize the DSP modula- 
tor operation. The modulator may operate without us- 
ing the AGC by reduction of the gain and input level, 
but it cannot be completely turned OFF. Care must 
therefore be taken when measuring the ALC proper- 
ties and frequency characteristics. 
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CIRCUIT DESCRIPTION 


AT Unit (Auto Antenna Tuner) 


When the AUTO/THROUGH switch Is set to AUTO, 
ATA goes LOW, the AUTO/THROUGH switching relay 
K1 is executed, and AT is inserted to prepare for tun- 
ing. If "RX AT ON" is set in menu No.8, AT is inserted 
during reception. If the position of variable capacitor 
VC1 or VC2 is not the preset position of the band, pre- 
setting is performed. The AT tune and transmission do 
not occur until presetting ends. 

When AT TUNE is turned on with this condition, 
ATS goes HIGH, the CW mode is set, and the trans- 
mission output becomes about 10W. If the SWR is 
lower than 1.2, the tuning is completed and auto an- 
tenna tuning ends. If the SWR is greater than 1.2, the 
motor control pulse duty (described later) is controlled 
according to the SWR. 

The SWR can be set to 1.6 after AT tuning by turning 
menu No. 33 "TUNE WIDE" ON. 

The motor speed is determined by a microcom- 
puter. Its direction is controlled by phase comparator 
IC1 and amplitude comparator IC6 if the APRE is LOW, 
and controlled by the microcomputer if the APRE is 
HIGH. 


AT UNIT (X53-3340-02) 


Bi2 


Forwardwave/ 
reflected wave 
detection circuit 


Voltage/current 
component 
detection 


1C1,6 


detection 


Phase/amplitude 
difference i Rito 


PR12 


K : LH, 


DIGITAL UNIT 


@ Auto tuning mode 

The transmission power from the final section via 
the filter section is passed through the current/voltage 
detection transformer L1 and L2, which use a troidal 
core. The current and voltage components detected 
here are rectified by the waveform rectification circuit 
consisting of D4, D7, Q1, and Q2, and then the phase 
is compared by IC1. The output signals (OQ and Q) from 
pins 8 and 9 of IC1 are passed through the switch by 
IC2 and are applied to motor drive IC IC4. Variable ca- 
pacitor VC1 is rotated by the motor M1 so that the 
phase difference of the voltage and current compo- 
nents decreases. 

The voltage and current components detected by L1 
and L2 are rectified by diodes D1 and D2 and are ap- 
plied to the comparator of voltage comparison circuit 
IC6 as the amplitude component. The comparator out- 
put is passed through switch IC3. Motor M2 is driven 
by another motor drive IC IC5 and variable capacitor 
VC2 is rotated in the direction that decreases the am- 
plitude difference of the voltage and current compo- 
nents. 

Variable capacitor VC1 for capacity adjustment is 
therefore controlled so that the current and voltage 
phases match. Variable capacitor VC2 for resistance 
adjustment is controlled so that the current and voltage 
amplitude difference decreases. SVWR becomes 1 
when the phases match and the amplitude difference 
iS Zero. 


Filter section 


Matching circuit 


VR101 

VR102 
ad Motor 
driver 


PR21 
PR22 
APRE 


Fig.9 AT unit block diagram 
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The speeds of motors M1 and M2 are determined 
by the duty cycle of the pulse input to control input pin 
8 of IC4 and IC5, and controlled by the standing wave 
ratio (SWR) calculated by the control unit CPU. 

Pulse signal SPED output from the control unit Is 
passed through O5 : DTC114EK, amplified by Q4, and 
input to |1C4 and IC5 as a control pulse. 

lf the SWR is 2 or more, the duty cycle of the motor 
drive voltage pulse is 100%. If the SWR is 1.5 to 2, the 
duty cycle becomes approx. 80%. If the SWR is less 
than 1.5, the duty ratio becomes approx. 50% and the 
motor runs at low speed. 

The matching circuit is T type, and the tap position 
from 1.8 to 30MHz is switched by seven relays K101 to 
K103 and K105 to K108. 

Position detection volumes VR101 and VR102 are 
linked to the rotation axes of variable capacitors VC1 
and VC2 with a gear ratio of 1: 1. The voltages of 0 to 
5V (POD1 and POD2) are generated according to the 
capacities of the variable capacitors. This position volt- 
age data is sent to the microprocessor in the control 
unit through the analog to digital converter, and is used 
as the reference voltage in the feedback control sys- 
tem, such as for preset tuning. The same signal is also 
used for presetting data and end-detection. 

The volume used by the TS-870S is anormal one, 
not an endless one. Since the rotation angle of this 
volume is limited, the rotation range is from the mini- 
mum capacity to the maximum capacity plus allow- 
ance. 

By this control, like the preset tuning, which will be 
described later, POD1 and POD2 are monitored by the 
microprocessor. If the lower limit voltage of 0.6V or 
the upper limit voltage of 4.2V is reached, the micro- 
processor detects that the voltage is close to a limit. 
To return the voltage to the opposite side, APRE is 
made HIGH. If the variable capacitor is VC1, and the 
voltage is close to the lower limit in respect to POD1, 
the voltage near the upper limit is output. If the voltage 
is close to the upper limit in respect to POD1, the volt- 
age near the lower limit is output. 

The other variable capacitor VC2 outputs the voltage 
read by POD2 as it is. If the variable capacitor voltage 
exceeds the specified limit, it returns to the other limit. 
The other variable capacitor remains in the same posi- 
tion. 


CIRCUIT DESCRIPTION 


lf the APRE is HIGH, the motor rotation direction is 
determined by the CPU unless auto tuning is per- 
formed. 

The logic for PR11 to PR22 is the same as for IC4 
and IC5 : BA6109U2. The signal output from the digital 
unit passes through IC2 and IC3 : TC4066BP and en- 
ters IC4 and IC5. 


TTT P| PRAT | PRO 
Motor? [Normalrovaton [| H | t | - | - | 
Reverse rotation | | H | - | =| 
pee a Nrelenen [= | aa 
frasicrtoe 2p) 


@ Preset tuning 

When tuning ends, the position of the variable ca- 
pacitor is stored in memory by the microprocessor as 
preset data for that band. 

When the band is changed after tuning is performed 
in another band, APRE goes HIGH, the motor is con- 
trolled by the microprocessor, and preset tuning is per- 
formed. During preset tuning, auto tuning or signal 
transmission is inhibited even if the AT TUNE switch is 
pressed or transmission becomes ready. 

The initial preset-data when the microprocessor is 
reset includes standard data for a 50-ohm load on each 
band. 


@ Preset memory band 
30kHz <f 
1.850MHz <f 
2.010MHz < f 
3.525MHz < f 
3.575MHz <f 
oH 25MHz s+ 

- 4.490MHz < f 
7.030MHZz < f 
7.100M#Hz < f 
7.490M#Hz < f 

10.490M#z < f 

14.100M#z < f 

14.490MH2 < f 

20.990MHz < f 

21.150MHz < f 

21.990MHz < f 

25.490MHz < f 

29.000Mz < f 
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CIRCUIT DESCRIPTION 


Standby Control and Timing 

Standby control and timing are carried out by using 
software for the main CPU in the control unit (X53- 
356X-XX). The control signals for the control unit are 
listed below. (See Figure 10 for each timing chart.) 


SO 
KEY 


TXC 


RXC 


CKY 


: Standby switch input signal. Active LOW. 
: Keying input signal from the keyer. Active 


LOW. 


: Transmission output signal. Active HIGH. 


Same timing as TXB. 


: Reception output signal. Active HIGH. Same 


timing as RXB. 


: Output signal. Active HIGH. 


With the SS line 


CKY 


1 ' 
50~800ms 


Fig.10 Transmit/receive signal timing chart 


AF 
output am 
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CIRCUIT DESCRIPTION 


Digital Control Unit 

The TS-870S digital control circuit has a multiple 
chip configuration centered around the main CPU (IC6 : 
M37702S4BFP), and consists of a 64K ROM (IC12: 
27C512RJLVC), an 8K RAM (IC8: LC3564QME-10), 
and an extended |/O (IC16, 1C22, 1C23 : CXD1095Q). 
This circuit controls about 60 different input and about 
80 different output signals. 

Figure 11 is a digital control block diagram. 


@ Address control 

The main CPU operates in the microprocessor 
mode in which the external ROM is used. The 
memory is configured as shown in the memory map, 
and the main CPU A12 to A15 and DO signals and IC14, 
IC17, 1C18, and IC19 are used to generate a chip select 
(CS) signal to select and access an IC. (Figure 12) 


External AT 
be Destination 
2¢ Hs, VCO, Filter 
a ’ 
data 
os PLL, DDS 
data 
as External AT 
control 
[> TX-RX UNIT 
> TX-RX UNIT 
a 
aa Ok TX-RX UNIT 
“ Ww 
> TX-RX UNIT 
RIT/XIT 
Yn 
& o 8 <C> TX-RX UNIT 
ac S, a 
toh < 2 LCD, KEY 
Ow ’ 
WIDTH = : i ee 
& o ran) 8 
<x 
M. CH/VFO. CH e rae. KEY data 
> = 
& eRe O& [> AF UNIT 
act ii 
@ < eee AT control 
Destination - SS 
protection 
MAIN 
ae 
FAS) 
= wi 
=) 
a 
o oO 
Sz 
S 1C9,13 
MULTIPLEXER VR data 
VR data 
IC24 
NTE DRAENOR KEYER p-COM <> TX-RX UNIT 
1027 
NTE TET GLEE IL EE PEELS IS ah eee <C> TX-RX UNIT 
IC5,7 
RESET CONTROL 
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Fig. 11 Digital control block diagram 
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CIRCUIT DESCRIPTION 


TC74VHC138F 


IC6 : CPU 


TC74VHC138F 


IC23 : EXT 1/0 

1C22 : EXT 1/0 

1C16 : EXT 1/0 

1C20 : GATE ARRAY 
1C21 : GATE ARRAY 
1C12: ROM 

1C8: RAM 


TC74VHC573F 


Fig. 12 Address control circuit 


@ Encoder circuit 

The main encoders are magnetic rotary encoders, 
and the click, RIT, SHIFT, and WIDTH encoders are 
contact-type rotary encoders. 

The main encoder pulses are read directly by the 
main CPU. 

The other encoder pulses enter the gate array (IC20 
and 1|C21 : LZ92K371), and are read through the main 


WIDTH 


RIT/XIT 


CPU data bus. The gate array is selected by the latch 
(IC1.9% TC74VHC573—) O4 and O5. The CK1, CK2 or 
CK3, CK4 encoder is selected by AO of the gate array. 
Encoder data is output to DO to D7 by making the read 
signal (RD) LOW when the chip select (CS) signal is 
LOW. 1C25 and IC26 absorb encoder pulse chattering. 
(Figure 13) 


15V 


CPU 


LZ92K371 


DATA BUS 
SHIFT 
CK2 5 
VFO. CH/M. CH x 
OQ. CH/M. C S CPU 
N DATA BUS 
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CS IC 19-15-04 
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RD ital. - Res eerie £ a 


Fig. 13. Encoder circuit 
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CIRCUIT DESCRIPTION 


@ System reset and RAM backup 

The power monitor circuit (Q1, Q2, D4, D5, R6) 
monitors the power supply voltage. If the voltage is 
LOW, the circuit outputs a LOW signal to the INT1 port 
of the main CPU and the IRQ2 port of the microproces- 
sor in order for the electronic keyer to stop operation. 
At the same time, the battery backup IC (IC5 : 
MB3780A) backs up the RAM with a lithium battery. 

If the power supply voltage becomes normal, a 
HIGH signal is input to the INT1 port and the IRQ2 port, 
and the main CPU is initialized by the battery backup IC 
after the time constant set by C56 and C57. The opera- 
tion resumes and power is supplied to the RAM from 
the outlet. (Figure 14) 


IC6-6-INT1 
1C24-45-IRQ2 


IC6-28-RESET 
\C8-26-CE2 


1C8 (RAM) 
124 (KEYER p-COM) 


VIN 
VBAT2 VSEN 


R40 


BA) 


ALM1 CT 
ALM2 NC ral 
81GND RSET 


Fig. 14 


@ Analog Signal Input 

The main CPU incorporates an 8-channel analog-to- 
digital (A/D) converter, and in addition, has a multi- 
plexer (ICQ and IC13 : TC4052BF) for entering 16-chan- 
nel analog signals. Incoming analog signals are con- 
verted by the main CPU to digital values, which are 
used as digital data. 


@ Display : 

Since the TS-870S uses a negative LCD and a fluo- 
rescent display tube. 

The LCD is lighted with half a duty by the LCD 
driver, and the fluorescent display tube is lighted by an 
inverter. 

The LCD driver data is set by the clock signal 
(UCK1), data signal (UDA1), and enable signals (ENL2, 
ENL3). The blanking signal (BLANK) turns the LCD 
driver OFF, and the dimmer signal (DIM) changes the 
inverter duty for dimmer. 


@ Key scan 

The PBO and PB7 of IC23 and O2 to O8 of IC501 
form a keyboard matrix. A key scan signal (a negative 
pulse) is output from the O2 to O8. One column corre- 
sponding to the PBO and PB7 is selected, and the state 
of that switch is read. When the switch at the intersec- 
tion of the matrix is pressed, the PBx port bit goes 
LOW. Thus, which switch is pressed can be detected. 
The key chattering is eliminated by software. (Figure 
15) 
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Fig. 15 Key scan circuit 
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CIRCUIT DESCRIPTION 


@ PLL and DDS data : 

The TS-870S has three PLLs and three DDSs in the 
PLL section in the RF unit. The main CPU sends data 
to the PLL ICs and DDS ICs according to the displayed 
frequency. The PLL ICs provide unlock (UNL) signals. 
lf one of the PLLs should unlock, the display indicates 
that the PLL is unlocked (Err-FE). 

The TX-RX unit also has a PLL IC, to which the main 
CPU sends 46.32MHz data. The PLL IC also outputs 
an unlock signal (PLUL), and if a PLL ts unlocked, an 
unlock message (Err-FD) is displayed. 
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@ AT control 

The AT control inputs the variable capacitor position 
data (POD1, POD2, analog data input), forward wave 
voltage and reflected wave voltage (VSF, VSR, analog 
data input) for SWR calculation in the main CPU, and 
outputs the motor normal/reverse rotation contro} 
(PR11, PR12, PR21, PR22), motor speed control signal 
(SPED), and motor contro! switching signal (APRE). 

SPED switches the motor rotation ON and. OFF dur- 
ing AT tune and presetting by PVVM with the duty cycle 
related to the SWR value. 

APRE changes the motor normal/reverse rotation 
control to analog control for AT tune, and to digital con- 
trol for presetting. 

PR11 to PR22 control the motor normal/reverse ro- 
tations and stop when the motor normal/reverse con- 
trol signal is controlled digitally. (Figure 16) 
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Fig. 16 AT control 
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CIRCUIT DESCRIPTION 


@ IF filter switching 

The IF filter switching signal from the control unit is 
controlled by PCO to PC2 (pins 11 to 13) of IC23 and 
sent to the RF unit and final unit connection section. 

The RF unit selects the 8.83MHz IF filter, and the 
final unit connection section selects the 455kHz IF fil- 
tee 

The IF filter select signal is automatically interlocked 
with the WIDTH control. 


IF FILTER J WIDTH } IF FILTER WIDTH J IF F 


Table 9 IF filter selection 


@ Receive band-pass filter selection 

The RF BPF signal from the control unit is sent from 
PC6 (pin 17) of 1C23 to the RF unit as serial data. The 
serial-to-parallel converter (TC9174F) in the RF unit 
converts serial data to parallel data and switches be- 
tween band-pass filters. 


@ Transmit low-pass filter selection 

The LPF signal from the control unit is sent as serial 
data from PC1 (pin 12) of IC16 to the final unit filter 
section via the final unit connection section. The serial- 
to-parallel converter (TC9174F) in the final unit filter 
section converts serial data to paralle| data and 
switches between low-pass filters. 


@ PLL VCO data 

The RF unit PLL section switches between VCOs 
according to the VCO band data (VBO to VB3) output 
from PC4 to PC7 (pins 15 to 18) of 1C16 in the control 
unit. 


@ Electronic keyer 

The TS-870S uses a dedicated IC (IC24 : 
68HC05G2419553) to control the electronic _keyer. 
The main CPU CH1 to CH4 signals switch operations 
to the electronic keyer IC (keyer microprocessor). 

The keyer microprocessor controls the electronic 
keyer according to KEY SPEED VR data, DOT/DASH 
signal, and CH1 to CH4 signals switch operation sig- 
nals from the main CPU. 

The keyer microprocessor is normally at the standby 
mode (power save mode). Each control signal is con- 
nected to PB7 (pin 77). When this port is LOW, the 
standby mode is terminated. 

When the standby mode is cancelled, PA7 (pin 30) 
outputs a HIGH signal. It is used to determine which 
control signal is active : CH1 to CH4, KEY SPEED VR 
data, or DOT/DASH signal. 

PA2 (pin 25) is an input/output port that inputs KEY 
SPEED VR data and outputs control signal (HIGH) for 
VR data determination. 

When a HIGH signal is output from PA2 (pin 25), 
C114 is charged. KEY SPEED VR data is calculated 
until C114 is discharged and the port goes LOW. 

IRQ2 (pin 41) is an interrupt port that detects power 
supply voltage drop. When this port detects it, the 
standby mode is entered. 

The keyer microprocessor outputs the key down 
and beep signals. The key down signal is input to |C22 
(PC4 : pin 15), and the main CPU controls transmission 
and reception. The beep signal is input to IC29 
(TC7S32F : OR gate) and output to the TX-RX unit as 
Chive 

The TX-RX unit determines the key jack ON/OFF and 
CKY level and outputs sidetone. 


B Band data 
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CIRCUIT DESCRIPTION 


@ Function of IC pins 
1) CPU : M37702S4BFP (Control unit !C6) 


Port name Pin name I/ Function Active level | Initial state 


i , O 
i [ANG ORO 
: | 
| 


7 
3,4 P66, P65 CTB, CTA Analog switch select control signal B, A 
5 INT2 PSW Power switch inhibit signal 


6 [Nn SOVR TT | 14V voltage drop inhibitsignl ————SSSC~“‘“‘;CS;*rSSC‘(;SSC*d 
[ae UNTO Sc fl cal i R | 
8,9 TA4IN, TA4QUT EDPIREDP2 | Main encoder pulse input 
Pio | taain,tasour |__| © | Unused 
CRS nc Ti 
Te | 
fis | Ta1out__ | SPED | © | ATmotorspeedcontsol —=SSC*‘“‘SSSSC~*YY Ok OH 
16 | Pt LCD 0 
7__| P60 ick 0 
18 P47 BLK BOS | LCD all off control signal H L 
0 
0 
21 __| Pa ECS 0 
p22. [i431 PEED |). | VO" EEPROM cele ge eS a 
26__| BYTE | 
aa 
ze | RESET | | Reset signaling ON ES Sa och 2 aaa aan! 


Sa Pape 


| 


O | Read/write signal 


37~44 | D7~DO /O | Bus 
45~60 | A15~A0 O | Address output 


61~64 | P87~P84 PBO~PB3 O | Logic key CPU control 0~3 
TXDO TXDO O | Personal computer interface serial output 
66 RXDO RXDO Personal computer interface serial input 


O | Personal computer interface RTS 
Personal computer interface CTS 


: 
; 


NI 
26, 
= 
= 
oO 
ats 


NI 
nN 
Lb 
< 
ep) 
7) 


~ 
w 
< 
o 
7) 


ADR7 Forward wave voltage (VSF) 
ADR6 Reflected wave voltage (VSR) 
ADR5 ALC meter analog input 


~ 
BK 
> 
Z 
N 


~N 
a) 
ee 
i 


~ 
oO 
b> 
Zz 
ro) 


~ 
(o>) 
b 
Zz 
oO 


A Unused 


78 AN3 ADR | | VPWR, VMIC, VDLY, VCAR signal 
79 AN2 ADR2 | | POD2, VRF, POD2, VAF signal 
80700 | ANTS Se egy (eADRA |_| POD1, VNB, POD1, VSQL signal eee aaa aoe 
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| lO-G6/US 
> CIRCUIT DESCRIPTION 


2) CPU : 68HC05G2419553 (Control unit IC24) 


[PinNo.| Portname | Pinname [1/0 Function Ratve ev 
i pare ry 
PB3~PBO |_| CH4 to CH1 switch input signal from IC6 bento || 
ADO-ADT rr 

VrefH Unconnected \oanie- me | | 


14 

Vref ESN AD ee ee eT 
VED [Rm BIN os ae eT Sony eee 
18, 79_| XOSCI, XOSC2 | ceonenoeeMinrn Slee | 


aS 
ol 


ay 
SN] O 


De) 
(=) 


[22 | SSS | AA STS, <n cea 
23 | PAO [ISTEP a a SO. > ap ae apes beer eg eee 
PAI PDASH | 1 | Dash input =a 
PA2 : I/O | KEY VR data determine port 
Peo re ve oe Ne | 
D fom [int contro | O | inhibit determine controlsignal ———S—S~—S—“—SCS*dCSCSY CS 


31~33 | PGO~PG2 Ra 


TOM 
PGA [ee BM US cr eT eee ee ry peng 
36 | PGS EBSY ReneS once at peony rene 

PGE MBSY 
P67 DURES” aes Oy eer eee Taree 
PC0-PCS RUC NM nc aloe [eT 


Ww 
| 


12) 
oO 


Ww 
—N 


3 
39~44 


ee) 


46__| PC? PN GR er Dee A ee are 
J 47 VDD aie 
2@__| PDO COE = aa SN en CE 
49 PD1 Pmbusye |} ON Message busy signal 
50__| Po2 [Ra Urry ee reer 
PO pbc op SEE va emer ey eee er gg 


PD4 | Unused 

PD5 KEY O | Key signal output 

55 | PD? ) Ov Wicomico ed| 
56~59 | PEO~PE3 | Unused 


or; 01; 01 
WIN] — 


o 
RK 


60 Vss 


PES-PET i 
65~72 PHO~PH7 | Unused 


7316 | PLO-PLG 


77 WAKE UP |_| | Wake up inhibit 
78~80 | PB6~PB4 ener SOc enue 


vu 
jee) 
~N 
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CIRCUIT DESCRIPTION 


3) Extended I/O : CXD10950 (Control unit IC76) 


Port name 


Pin name 


= 
@) 


Function 


Active level | Initial state 


fo) 


+ 


ee NC 

3~7 PB1~PB5 i SHIMO1~SHIMO5 | | Destination determine port 

8 PB6 50W | SOW switch signal 

9 PB7 UNL | Unlock signal 

10 Vss | 

11 “| Pco ENF1 O | Serial/parallel convert enable 

12 aie UDA23 O | Serial/paralle!l convert data 

13 re2 UCK23 [ O | Serial/parallel convert clock 

14 Bes NEMT O | Control signal except FM transmit mode 
blGmimeC4e Pes VB3, VB2 O | VCO band data 

17 PC6 VB1 O | VCO band data 

18 Rey VBO O | VCO band data 

19 NC 

20 PDO PRELEZ O | VCO2 enable 

2) PD1 PLE1 O | VCO1 enable 

22 PD2 PCK OF) PEiBclock 

23 PD3 PDA O | PLL data 

24 PD4 O | Unused 

25 Vss | 

26 VDD | 

Du PD5 | DLE3 O | DDS3 enable 

28 PDA DLE2 O | DDS2 enable 

29 PD7 DLE1 O | DDS enable 


Bus 


Bus 
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H L 
= is 
L H 
H i 
Tams | 
H IL 


H 


is 
: 


1 
| Faas Maat NUS: 


Port E output register clear le 
41 ODEN Output disable L 
42 Vss | 
43 WR Write signal is 
44 RD Read signal i 
ee ce |_| Chip select signal a! 2 
46~48 | A0~A2 Address signal 
49 PEO Pain External AT TT input H 
50 PE1 P TSI | External AT TS input H 
51 [Nc uti 
52 Pez MBSY | Electronic keyer busy signal api 
53 PE3 | Unused okie 
54 PAO i Ke) O | External AT TT output H v 
55 PA P TSO O | External AT TS output ale He 1 ean 
56 PA2 O | Unused L 
57 Vss | a 
58 VDD | 
59-62 | PA3~PAG O | Unused am L 
63 “| PAZ LOGKEY O | Electronic keyer reset Pa ty 


Destination determine port 
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4) Extended I/O : CXD10950Q (Control unit IC22) 


[PinNo.| Portname | Pinname [VO] __————~—~S~S~Sunction——~=~*~*~*~*~S*wr Tv |i state 
We I eas et tia 
i0 
Mn Mildeds Gye ctr | EO Oke ee 8| | 
Pee ee aes | oneness 
PC1 KEYS cae Electronic keyer connecting determine signal L 


Microphone DOWN switch signal 


x|v 
OND 
| 65 
AS 
| 


Key input signal 


15 

PCE PLUL Nee Mane IDS PMN Solu sea ll een | 
7__| 606 EOM i 
18 PC7 |_| VS-2 busy signal ma OES cb BG 
i9 | NC PuMteMeeL Coulee eee | 
P20 [P00 ——S*zRST__—_—=«dC | SPreset signal _Nommelywh —SC~—“—~‘iT Sk SC«dYSCi | 
Electronic volume DAC enable L H 
P02 ucK22 
P03 UDA22 0 | Seriavparaliel convert data signal ——=—SCSC~C~S SSSCidYSCiC' 
24 PD4 DREN OQ | DRU-3 enable signal Lu H 
Vss MIMS tsa apes | 
te beac AGNES RO PGi EET 2 CT en pS a a 
28 PD6 STR O | VS-2 start signal H le 

| Unused 
Pe ro, ge ap. [Oe 


Ww 
ee 
ice) 
aS 
Zz 
QO 


35~39 | D3~D7 VO | Bus oles hee ey | 
40 CLR | Port E output register clear L 

“| ODEN Rion AM eee 
43 WR |_| Write signal eel teen ared || 
ee ee ei ersgaeeeet i | 
a5 __| cs OvRc SS ToT 1 SCN Mtns ena pg NTO Pea 
es | Pee een Peewee ope a | 
er, Pacem orosrete AM a | | 
Pe 
51 NC ae. I ie 
HRW O | DSP RW signal H 
54~56 | PAO~PA2 se ener «| «Or pDSPraddress signal L 

i 

VDD La a BO ea 
eget oy eee | Unase 
peo Paa__+(| PBEEP_____| 0 | Beep output signal 7 Awa 
Transmit output control signal H L 
H_|_# 
Transmit control signal H L 
Ee ae ea Se ee ee ee eee Eee eee 
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CIRCUIT DESCRIPTION 


5) Extended I/O : CXD10950 (Control unit IC23) 


ol 
Ww 


54 


40 CLR 
a ODEN 
42 Vss 
43 WR 
aA RD 
45 es 
A0~A2 
49 PEO 
50 PE1 
51 NC 


PE3 
A 


55,56 | PA1, PA2 


58 VDD 

59 PA 

60, 61 PA4, PA5 
62,63 | PA6, PA7 
64 PBO 


Zz 
oo 


O 
w 
u 
| 
~ 


P DIM 


P LATC 
P ENL1, P ENL4 


P KO 


PENS, PENEZ 


1/0 


Key matrix input 


Analog filter select signal 
Analog filter select signal 
analog filter select signal 

RF serial/parallel convert enable 
Serial/parallel convert data 
Serial/parallel convert clock 


ens El Ome + 


Active level 


ale {Se ia 
pe Te ae 


Initial state 


Unused 


| 


AT motor control signal 


- 


AT motor 2 control signal 


Po RNC ee a 
Ra EE i nia mci 
oKFIL 0 
PC2 15KFIL O 
14~16 | PC3~PC5 PENR3~PENR1 | O | 
17 PC6 P UDA21 O 
18 PC7 P UCK21 O 
19 
zo-asdapDoseDz Plante nn 
23 PD3 P APRE O 
24 PD4 P PR22 O 
26 VDD Gommaaimer™ | 
27 PDS P PR21 O 
PD6 P PR12 O 
29 PD7 P PR11 O 
DO~D2 /0 


oO 


O 


AT motor 2 control signal 
AT motor 1 control signal 
AT motor 1 control signal 
Bus 


Port E output register clear 
Output disable 


Write signal 
Read signal 

Chip select signal 
Address signal 


Thermal protection signal 
Microphone PTT switch signal 


vU 
i) 
ep) 


Unused 
Dimmer control signal 
LCD driver enable signal 


w 
O 


AT LED 
Switch serial/parallel convert enable 
Unused 


Key matrix input 


- 


als 


L 


; I} 


0 
oO 
ae SJE || ele 
: + 


ieee Se 
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CIRCUIT DESCRIPTION 


TX-RX Unit (DSP Operation) 
@ Outline 

The TS-870S uses the DSP to carry out various pro- 
cessing aS compared with the conventional models. 
They include the following: 

- Modulation and demodulation 

- Filter processing 

- AGC processing (S-meter data output) 

- Mic amplifier AGC processing 

- VOX processing 

- Voice equalizing processing 

- Noise processing (noise reduction, beat cancel, 

automatic notch) 

- Speech processing (COMP meter data output) 

- Squelch processing 

- Sidetone and beep generation 


The commands and data for the microprocessor are 
listed below (see page 42). 

The TX-RX unit circuits are divided into the analog 
section that processes analog signals and digital sec- 
tion that processes digital data. The interface between 
the analog and digital sections is the analog-to-digital 
converter (IC25 : AK5340-VS) and digital to analog con- 
verter (IC16 and IC27 : AK4318-VS, 1C34 : PCM69AU). 


2SC2714(Y) 


PLL IC la ay 
MB ee vco 
8600PF 
is 2SC3324(G) 2SK210(GR) 2SC2714(Y) 
x3 


PLL CONTROL 
pees | VOL CONTROL 
HOST I/F BUS 


8KW RAM 
MCM56824AFN20 


64.22MHz 


or 
MCM56824AFN25 


2SC2714(Y) 


The unit has another digital to analog converter (IC26 : 
M62363FP) for VCA (electronic volume : M51131L) 
control. The volume is controlled directly by the micro- 
processor in the control unit (the volume is not con- 
trolled by the DSP). 


Digital section 

The digital section is explained below. Figure 17 is a 
digital section block diagram. 

The digital section consists of two DSPs (IC1 and 
IC2 : DSP56002FC40), RAM (IC7 : MCM56824AFN2*), 
three ROMs (IC4, IC5, IC6 : 27C256PCJJ**), and gate 
array (IC3:MBCG24173-6173) and PLD (ICQ: 
7032LC44JLQ*). The TX-RX unit has a PLL, but it is 
included in the digital section for convenience. * indi- 
cates the version number. 

The PLL in the TX-RX unit is controlled directly by 
the microprocessor in the control unit, and clocks of a 
fixed frequency of 46.32MHz are generated. This cir- 
cuit forms a VCO consisting of O8 : 2SK210(GR), Q9 
and Q10 : 2SC2714(Y). Q8 is an oscillator and Q9 and 
Q10 are buffer amplifiers. Q5, Q6, and Q7 comprise an 
active low-pass filter. This low-pass filter converts the 
output from PLL IC IC15 : MB86001PF to DC voltage 
and sends it to the VCO. 


D/A D/A A/D D/A D/A 
PCM69AU M62323FP AK5340 AK4318 AK4318 


HOST I/F BUS 


GATE ARRAY 
MBCG24173-6173 


Wait control 
Wait control 


32KB ROM 32KB ROM 32KB ROM » 
27C256 27C256 270256 
ie ee ee eee eee | 


32KW ROM 


Fig. 17 Digital section block diagram 
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CIRCUIT DESCRIPTION 


Figure 18 is a block diagram of the PLD (Program- 
mable Logic Device). The clock with a sampling fre- 
quency fs (45.234375kHz) is generated from the 
46.32MHz clock produced by the PLL in the TX-RX unit 
by the clock divider in the PLD. This clock is used for 
data transmission and reception between the analog- 
to-digital and digital to analog converters and gate array 
and data transmission and reception between the gate 
array, DSP, and the analog to digital and digital to ana- 
log converters. The PLD forms part of the bus control 
circuit for sharing the RAM and ROM with two DSPs 
and the circuit that accesses the ROM. 

The gate array is used as the interface between the 
analog to digital and digital to analog converters and 
the DSP. Data Is received from the analog to digital 
converter, or transmitted to the digital to analog con- 
verter, and each DSP is interrupted in the 1/fs sampling 
intervals. The gate array interfaces two DSPs for com- 
munication, and the two other DSPs control the bus for 
sharing the RAM and ROM. 

The DSP has a 24 bit fixed-decimal DSP. It operates 
with the 40MHz clock, but the external 2OMHz clock is 
given to the DSP. The DSP operates the 40MHz clock 
generated in the PLL in the IC. The clock is pro- 
grammed to be output to pin 123 (CKOUT) of the DSP. 
Transfer of commands with the microprocessor is car- 
ried out through the host interface of the DSP. 

The ROM and RAM are shared by two DSPs. When 
one of the DSPs is being accessed, the other DSP 
waits. It is carried out by the gate array and PLD. 
Three 8 bit ROMs are used to implement 24 bits. 

The analog to digital converter (IC25 : AK5340-VS) is 
an 18 bit A-> type ADC for audio equipment. There are 
two channels, R and L. The R channel is used for the 
receive signal and the L channel is used for the micro- 
phone input signal. The digital to analog converter 
(1C16 and IC27 : AK4318-VS) is a 18 bit A-X type DAC 
for audio equipment. The digital to analog converter 
has two channels like the analog to digital converter : 
1C16 uses the R channel for the beep signal and the L 
channel for the transmit signal, and IC27 uses the R 
channel for the monitor signal and the L channel for the 
decode signal. Another digital to analog converter 
(1C34 : PCM69AU) is an 18 bit DAC for audio equip- 
ment, and uses the Rch for AGC and the L channel for 
audio signals in FM. 


WTB (GATE ARRAY side) 


46.32MHz 


11.58MHz : SK2 


2.895MHz : BCK, NBCK 


45.234375kHz : 
(=Sampling freq : fs) 
LR,WCK,FS,FL,FR,LRS,LRD 


TIMING CIRCUITS 


BGA 
BRA 


BUS 
CONTROL 
CIRCUITS 


WTB (DSP B side) 


CLKB (40MHz) 


ROM 
ACCESS 
CIRCUITS 


A15 
PSA 


ROMS 


PLD block diagram 


@ Flow of transmit/receive signals 

Flow of transmit/receive signals is explained below, 
together with the analog and digital sections. Flow of 
receive signals is explained first. See Figure 19. 

The receive signal input from pin 3 (RIF) of CN1 is 
amplified by IC43 : NJM5532M. If a HIGH signal is in- 
put to RIF, its amplitude is limited to prevent any signal 
that exceeds the input range to the analog to digital 
converter (IC25 : AK5340-VS). The signal is passed 
through the band-pass filter and buffer amplifier, and 
its frequency is converted by the mixer (IC18: 
MC74HC4053F). The frequency of the receive signal 
is about 1/4 of sampling frequency fs. The fs/4 fre- 
quency is the most stable frequency for digital signal 
processing. The receive signal of the fs/4 frequency is 
passed through the buffer amplifier, amplified by am- 
plifier 1C21 : NIM4560M, and converted to digital data 
by the analog to digital converter (|C25). 
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CIRCUIT DESCRIPTION 


This data is read into the gate array (IC3: MBCG 
241873-6173) in sampling intervals 1/fs. The data read 
into the gate array is fed to the DSP in 1/fs for process- 
ing. DSP A (IC1: DSP56002FC40) carries out auto 
notching, demodulation, noise processing, and 
squelch processing, and DSP B carries out AGC and 
filter processing. 

AGC data, one of the DSP B operation results, is 
sent to the digital to analog converter (IC34: 
PCM69AU) from pin 33 of DSP B (IC2: DSP56002 
FC4O) in 1/fs intervals. AGC data is converted to an 
analog current by IC34, and converted to an analog 
voltage by the I-V converter IC35: AD822AR, and is 
Output to the RF unit as the AGC voltage. The AGC 
voltage is reversed by the reversing amplifier 1C35 : 
AD822AR, and the S-meter voltage used for packet 
communication is generated and output from the 
SMET terminal of ACC2 (J5). 


LIMITTING 1C25 
AMP AK5340-VS 


LEN OP eh = Belvo 


AMP 455kHz BUFF endcune BUFF 


1C43 


NJM5532M 9scz7121V) 95027 12K(S) NniecOht 


CN3-1 About 466kHz About 11.3kHz 


LO4 


Q12 
2SC2712(Y) 


DSP A 


Gepsacozecto pePesnsrcde PCM69AU 


GATE ARRAY 
| 


The digital data demodulated by two DSPs is sent to 
the gate array in 1/fs intervals. The data is sent to the 
digital to analog converter (IC27 : AK4318-VS) from pin 
68 of the gate array in 1/fs intervals and converted to 
an analog signal. The demodulate signal converted to 
an analog signal is passed through the third low-pass 
filter 1C28 : NJM2100M. This low-pass filter eliminates 
the alias components. The demodulate signal then 
enters the VCA (IC29 :M51131L). The VCA attenuates 
and outputs the demodulate signal according to the 
voltage given to pin 8 of IC29. The voltage at pin 8 is 
the voltage corresponding to the rotational angle of the 
AF VOL, and is controlled by the microprocessor in the 
control unit. The demodulate signal is passed through 
the VCA, amplified by the AF amplifier (IC33 : LA4422), 
and output to the speaker and headphone. 

Demodulation data used for packet communication 
is passed through low-pass filter 1C28 : NJM2100M, 
then attenuated by the VCA IC31 :M51131L. The at- 
tenuation amount is determined by the value set on 
the menu. The signal is passed through the VCA and 
ACC2 (J5) through the buffer amplifier Q17 : 2SC 
2412K(S), and output to the TNC. 


1C27 


AK4318-VS  10.6kHz VCA AF AMP 
[> O SP01 
1C28 1C29. +MONI 1C33 
NJM2100M | M51131L voice LA4422 
VCA BUFF 
ANO 6 YS ACC2 
ANO 
MBCG24173-6173 1C31 Q17 
M51131L INVAME 35¢2412K(S) 
6 JS ACC2 
SMET 
I-V CONV. 1C35 
AD822AR 
33pin CN11-6 


IC34 IC35 
AD822AR 


Fig. 19 Flow of receive signal 
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Then, flow of transmit signals is explained below. 
See Figure 20. If the mode is SSB, FM, or AM, the 
signal from the microphone Is input. The signal enters 
the TX-RX unit through CN4. The signal is amplified by 
amplifier |C22 : AD822AR, and goes to the multiplexer 
(IC23 : MC74HC4052F). The multiplexer is used to 
switch between the microphone signal, the play signal 
from the DRU-3 (option), and packet signal. The signal 
passing through the multiplexer is amplified by ampli- 
fier |C24 : NJM2100M, and converted to digital data by 
the analog to digital converter (IC25 : AK5340-VS). The 
data is read into the two DSPs in the same way as for 
the receive signal. In transmit mode, DSP A carries out 
modulation, speech processing, and carrier signal gen- 
eration in CW, FSK, and FM modes, while DSP B car- 
ries out VOX processing, voice equalizing processing, 
preemphasis processing (in FM mode), and micro- 
phone amplifier AGC processing. 

The DSP does not perform modulation in FM mode. 
The DSP sends a 455kHz carrier signal from pin 1 (TIF) 
of CN1, adds subtone to the carrier signal, 
preemphasizes sounds, and limits the amplitude. 
Preemphasized audio data Is sent from pin 33 of DSPA 
(1C1 : DSP56002FC40) to the digital-to-analog con- 
verter (I\C34 : PCM69AU) in 1/fs intervals, and con- 
verted to an analog current. The analog current is con- 
verted to the audio signal of the analog voltage by the 
|-V converter IC36 : NJM4560M. 1C36 also serves as 


MULTIPLEXER 
DIFF. AMP 1C23 
MC74HC4052F 1C25 1C16 
AMP  AK5340-VS 


ie) 
Zs 
Ch as 
© 


the third low-pass filter that eliminates the alias com- 
ponents of the audio signal. The analog audio data sig- 
nal is output from pin 3 (FMD) of CN3 to the PLL sec- 
tion. 

The data modulated by the two DSPs (including FM 
carrier data) is sent to the gate array in the process as 
the demodulated signal. The signal is sent from pin 60 
of the gate array to the digital to analog converter (|C16 
: AK4318-VS) in 1/fs intervals, and converted to an ana- 
log signal. The frequency of this signal is fs/4. The 
analog modulated signal is passed through the third 
low-pass filter 1C17 : NJM2100M to eliminate alias 
components. The signal is converted to the 455kHz IF 
signal by the mixer (IC18 : MC74HC4053F) and two 
ceramic filters (CF2 and CF3), and output from pin 1 
(TIF) of CN1. 

Monitor data, one of the DSP operation results, is 
sent to the gate array in the same process as the de- 
modulate signal. Like the demodulate signal, the sig- 
nal is sent from pin 68 of the gate array to the digital to 
analog converter (IC27 : AK4318-VS), and converted to 
an analog signal. The analog sidetone signal is passed 
through the third low-pass filter |C30 : NJM2100M and 
attenuated by VCA (IC31 : M51131L). The attenuation 
is determined by the rotational angle of MONI VOL. 
The flow of the signal after passing through the VCA is 
the same as for the demodulate signal. 


AK4318-VS  49.1kHz Mc74HCabese BUFF 455kHz BUFF 455kHz BUFF 
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0 Pa ee Ee 


AD822AR 
1C24 1C17 ar4 Q15 
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CONTROL 5.3kHz — VCA AF AMP 
one GATE ARRAY 
MONI 
Js acc2 _ (Option) 1C3 } O SPO1 
PKD O MBCG24173-6173 AF 
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ES AMP = M51131L VOICE .LA4422 
aN 
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© 
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I-V CONV. & 


Q12 


LPF 7.0925kHz 
2SC2712(Y) 
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Ae 
1C36 
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Fig. 20 Flow of transmit signal 
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@ Sidetone signal flow 

When the electronic keyer is pressed, the sidetone 
is output. The sidetone is processed by DSP A. 
Sidetone data, a DSP A operation result, is output to 
the speaker or headphone in the same process as the 
monitor data. See Figure 21. 


@ FSK tone signal flow 
The flow of the FSK tone signal is the same as that 
of the sidetone. See Figure 21. 
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Fig. 21 Sidetone and FSK tone signal flow 


@ Beep signal flow 

_ When pin 6 (BEEP) of CN7 goes HIGH, DSP A sends 
beep data to the gate array in the same process as the 
demodulate signal. Like modulation data, the signal is 
sent from pin 60 of the gate array to the digital to ana- 
log converter (IC16 : AK4318-VS) in 1/fs intervals, and 
converted to an analog signal. The analog beep signal 
is passed through the primary low-pass filter IC19 : 
NJM4560M, and attenuated by VCA (IC29 : M51131L). 
The attenuation is determined by the value set on the 
menu. The flow of the signal after passing through the 
VCA is the same as for the demodulate signal. 


About 1kHz 


1C16 1C19 
AK4318-VS NJM4560M M51131L 
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(2) 


BEEP DATA 


GATE ARRAY 


IC3 
MBCG24173-6173 


DSP B 


1C2 
DSP56002FC40 


Fig. 22 Beep signal flow 


@ DRU-3 recording and playback 

The DRU-3 is controlled by the microprocessor in 
the control unit. During the DRU-3 recording, the MIC 
signal amplified by the differential amplifier (IC22 : 
AD822AR) is input to the DRU-3, and recorded. During 
DRU-3 playback, the playback signal is input to the ana- 
log-to-digital converter by switching the multiplexer 
(I1C23 : MC74HC4052F). When the DSP receives a 
command “VOX ON and DRU playback” from the mi- 
crocomputer, pin 38 of DSP B (IC2 : DSP56002FC40) 
goes HIGH and the SS line goes LOW. When the SS 
line goes LOW, the microprocessor sets the trans- 
ceiver to transmit mode. This operation does not occur 
at the playback sound level of the DRU-3. Even if no 
sound is recorded, the transceiver enters the transmit 
mode when a DRU playback command arrives while 
VOX is ON. See Figure 20. 


@ VS-2 audio signal flow 

The audio signal output from the VS-2 is not pro- 
cessed by the DSP. The signal is amplified by the AF 
amplifier, and output to the speaker or headphone. 
The VS-2 is controlled by the microprocessor. See Fig- 
ure 23. 


AF AMP 
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Fig. 23 VS-2 audio signal flow 
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m@ Commands and data transferred to or from the 

microprocessor 

To understand the DSP processing, the commands 
sent from the microcomputer to the DSP, and data 
sent from the DSP to the microcomputer are described 
below. 

For details of error status, see the error list (Table 
10). 


1) Microprocessor — DSP 
e Transmit mode 
e Transmit filter 
e CW rise (fall) time 
e FSK shift width 
e Squelch level 
e Applicable filter follow speed 
e SPAC interrelation time 
e Check mode operation setting 
e VOX delay time 
e AGC release time 
e TX AGC release time 
e AGC correction 
e TX equalizing 
e FM modulation 
e Processor compression level (LOW) 
° Processor compression level (MID) 
e Processor compression level (HIGH) 
e RX AF AGC gain (AM/FM) 
e RX AF AGC gain release time (AM/FM) 
e TX AGC gain (packet input) 
e Receive mode 
e Receive filter 
e CW pitch frequency 
e FM subtone frequency 
e Noise/interference elimination mode setting 
e Auto notch follow speed 
e Operation flag 1 
e VOX gain 
e RF gain (AGC) 
e TX AGC gain 
e AM modulation 
e Carrier level 
e Operation flag 2 


2) DSP — Microprocessor 
e S-meter data 
¢ Compression level data 
e Squelch status 
¢ Microphone level data 
e Error status 
e Check mode status 


Error description 
TX-RX unit is not connected. 
Main DSP stack error 
Main DSP trace error 
Main DSP software interrupt 
Main DSP SSI reception 
Main DSP SSI exceptional reception 
Main DSP SCI reception 
Main DSP SCI exceptional reception 
Main DSP SCI transmission 
Main DSP SCI line idle detection 
Main DSP NMI 
Main DSP invalid command detection 
Command cannot be transferred from the main DSP 
to the sub DSP. 
RAM check error 1 
RAM check error 2 
Gate array check error 
Sub DSP stack error 
ub DSP trace error 
ub DSP software interrupt 
ub DSP SSI reception 
ub DSP SSI exceptional reception 
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Main DSP timeover error 


mn 


1 Sub DSP timeover error 
FD PLL unlock (TX-RX unit) 
FE PLL unlock (RF unit PLL section) 
Temperature protection error 


Table 10 Error list 
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@ New function circuit 

The TS-870S noise processing, auto notch, line en- 
hancer, SPAC, and beat cancel functions are character- 
istics of the DSP digital signal processing. These func- 
tions and other features are described below. 


1) Auto notch 

The auto notch corresponds to the IF filter used in 
the previous models. It is an adaptive filter, and em- 
phasizes weak signals by tracking interfering signals 
automatically in the AGC loop (the reception gain in- 
creases). The notch filter has very good damping and 
frequency characteristics in the receiving bandwidth. 


2) Beat cancel 

The “beat cancel” corresponds to the AF filter used 
in the previous models. It also is an adaptive filter, and 
finds and removes beat components from the received 
signal. Unlike the notch filter, this filter removes mul- 
tiple beats, but it does not emphasize weak signals 
even if the beat is canceled. 


3) Noise reduction 

The TS-870S uses a line enhancer or SPAC to re- 
duce noise. One of these two functions should be as- 
signed to the N.R. key on the front panel. 

The line enhancer is an adaptive filter which does 
not attenuate the target signal, but attenuates only 
noise. If the conditions are not very bad, the S/N ratio 
can be improved greatly. 

Select SPAC to improve the S/N ratio effectively. 
SPAC stands for “Speech Processing System by use 
of Auto Correlation function.” It takes the periodical 
signal (target reception signal) and suppresses noise 
using the Auto Correlation function. Since SPAC takes 
reception signals with a certain time width, the signals 
become discontinuous and cause noise. 

Since the auto notch, beat cancel, and line enhancer 
are adaptive filters, their characteristics change accord- 
ing to the input signal. If the automatic tracking is set 
to OFF on the menu when the filter effect is good un- 
der good signal conditions, the effect does not change 
even if the conditions turn bad. 


4) VOX 

DSP processes the correlation between the re- 
ceived signal and signal from the microphone, and car- 
ries out the conventional anti-VOX processing. There- 
fore, TS-870S does not have anti-VOX. 


5) SSB modulation/demodulation 

TS-870S uses the PSN modulation/demodulation 
used for TS-950 and subsequent models. With the in- 
crease in the DSP operation precision, the side-band 
suppression has been improved in a very wide band- 
width from 25Hz to 6kHz (80dB or more for modulation 
and 90dB for demodulation). The PSN method does 
not eliminate all group-delay distortion because the Hil- 
bert converter uses an IIR filter. The TS-870S uses a 
linear phase shifter with a Hilbert converter containing 
an FIR filter. As the FIR filter can keep group delay 
constant, it does not cause group-delay distortion. 
However, as the group-delay itself increases, if the lin- 
ear phase shifter is set to ON via the menu, a signal is 
transmitted several ms after a voice enters the micro- 
phone. 


@ Analog section and other circuits 

The analog section and other circuits were de- 
scribed in the flow of transmission and reception sig- 
nals. This section describes the circuits that were not 
explained in the flow of transmission and reception sig- 
nals. 


1) Reference voltage circuit 

Since TS-870S does not have a negative power sup- 
ply, a 2.5V reference voltage, which is half the power 
supply voltage, is supplied to the OP amplifier to pro- 
cess analog signals linearly. Fig. 24 shows this circuit. 
2.5V are produced by dividing the power supply volt- 
age by R129 and R132. This voltage is provided to the 
circultry through buffer amplifier 1C19 or I1C20. 


BUFF 


: NJM4560M 
5A: 5V IC19:N 


BUFF 


1C20 : NJM4560M 
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Fig. 24 Reference voltage circuit 
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2) Pop mute circuit 

The mute circuit shown in Fig. 25 reduces the pop 
sound when the power is switched ON and OFF. If 
CN7 pin 16 AMUT is LOW, the mute circuit consisting 
of |1C44 : TC7SO4F and O22 : DTC124EK mutes the AF 
amplifier (1C33 : LA4422) and suppresses the pop 
sound when the power is turned ON. A microproces- 
sor controls AMUT and cancels muting at an appropri- 
ate time. 

When the power is turned OFF, muting Is also con- 
trolled by AMUT, but is done only If the power switch 
ON TS-870S is pressed. The circuit comprising Q25 : 
DTA143EK, Q26 : DTC124XK, and Q27 : DTC143EK 
suppresses the pop sound when the external power 
supply switch is turned OFF. When this switch ts 
turned OFF, the voltage of the AF amplifier power sup- 
ply 14A decreases. When the 14A voltage falls, Q25 
becomes active (ON), and then Q26 becomes active 
(the collector goes LOW to mute the AF amplifier and 
suppress the pop sound. Q27 prevents muting when 
the voltage of the AF amplifier power supply 14A falls 
during transmission. 


AF AMP 


IC33 : LA4422 
1 


14A 


INV. AMP INV. AMP Vec 
IC44 Q22 0 SPO1 
TC7SO4F DTC124EK Ks 


Q25 
DTA143EK A 


Q26 
DTA124XK 


= Q27 
an DTC143EK 


The TS-870S uses AF amplifier 1C33: LA4422 pin 4 (DC) as the 
mute pin. 


Fig. 25 Pop mute circuit 


@ Transmit/receive frequency characteristics 
correction circuit 

The transmission sound quality has a flat frequency 
characteristic due to DSP modulation. However, the 
low-frequency range is also flat to the cut-off fre- 
quency, so the model has less clarity compared to the 
conventional transceivers. A correction circuit is pro- 
vided to suppress the low-frequency range. It consists 
of R141, R155, and C145 in the TX-RX unit, and it is 
-2dB at 300HZz for 1kHz. 

To return to the flat frequency characteristic, re- 
move C145 and replace R155 with a 1.8kQ resistor. 
(See Figure 26.) 

The receive frequency is also flat, as well as the hi-fi 
sound quality when the filter is widened. When the 
receive frequency is flat, the volume of the low-fre- 
quency range becomes insufficient, so a correction Cir- 
cuit that slightly emphasizes the low-frequency range 
is provided. It consists of R204, R205, R208, and C208 
in the TX-RX unit, and it is +2dB at 1kHz for 3kHz. 

To return to the flat frequency characteristic, re- 
move R205. (See Figure 26.) 


Transmit side 


C135 
10 16V ge 
1C23-3 O— IC24-2 
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C197 
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Fig. 26 Transmit/receive frequency 
characteristics correction circuit 
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RF UNIT (X44-3210-00) (A/9) : RF 


Ref. No. Use/Function Operation/Condition 
Q1 Switching On when exit RX on. 
Switching On when TX. 
Q3 Switching Off when ATT1 or ATT2 on. 
Drive output (TX frequency 
Q6 Switching DATT on 
Q7 Switching 1/2 : 30kKHz~490kHz 2/2 : A9OKHzZ~1.62MHz 
a8 Switching 
Qg Switching 1/2 : 3.99MHz2~6.99MHz 2/2 : 7.30MHz~10.49MHz 
Switching 1/2 : 6.99MHz~7.30MHz__2/2 : 13.99MHz~14.49MHz 
1/2 : 20.99MHz~21.49MHz 2/2 : 21.49MHz~30.00MHz 
1/2 : 14.49MHz~20.99MHz 2/2 : 10.49MHz~13.99MHz 
a0kHe-21,49MH2 
(01 : 73.08MHe-103,08M 
ixor~ far = 73.05MH2 
= rae 
Q23 Mixer 73.05MHz — 64.22MHz = 8.83MHz 
2d 
73,05MHe~ 64.202 = 6 BGM: 
028 Amplifier 
Q32 AGC NB (Noise blanker) 
033 Amplifier/AGC 8.83MHz 
73 05MH2 = 7Xi 
@ 8aMH2 — 73.05MH2 
Q39 Amplifier 
42 AF blanking 
Q45, 46 Switching On when AM mode. 
On when AM transmission mode. 
Q49 Switching 
ALC amplifier 
051 Switching 
Q52 DC amplifier ALC amplifier 
Q54 Switching Off when NB 
Q55 tching Make relay for linear. 
Q56 On when TX. — 
TXB generate 
Q58, 60 Switching RXB generate 
On when AP on 
Q65 Switching 12V when RX. 
Q70, 71 Switching CKY a 
BPF selection 
eae Saracens | we Nek Gl 
OP amplifier ALC meter 
IC7 DAC 8 ch 
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a NB pulse 
ci ec 
D1~ La surge absorption 
D10 RF switch On when TX. 
538, 39 __| AF switch 
D40, 41 RF switch On when 21.50MHz or less RF amplifier selection. 
D43 RF switch LO2 (64.22MHz) switch 
D46 RF switch Noise detection 
TGC voltage contol 
RF switch Gain Sone! 
D52 Zener diode 12V (ALC voltage for linear) 


Switch 
Reverse current prevention 


Zener diode 


| Switch 


EID) 
Relay surge absorption 


Reverse current prevention 


RF UNIT (X44-3210-00) (B/9) : PLL 


On when 29MHz. 
D61 RF switch On when AIP on. 
D62 RF switch On when Rx. 
D63, 64 RF switch 8.83MHz filter changeover (15kHz). 
565, 66__| AF switch 
D67 RF switch 8.83MHz filter changeover (6kHz). ; 
069 AE switch 


Q500 Buffer D/A buffer 

Q501 Amplifier 20MHz (fsTp) 
Q502 Mixer 1C506 input buffer 5.46~4.46MHz 
Q504, 505 Switching Chopper 

Q506 Buffer Output for chopper 


Amplifier 


Q511 


| Buffer 


Buffer 
Buffer 


VCO A changeover 


Q512 Amplifier 
Q513 Tripled circuit 
Q514, 515 Buffer 

Q516 
Q517 


VCO B changeover 


Pulse generate 


3V (Voltage shift) 


ALC 


LO3 (8.375MHz) 
For LO3 output 
D/A buffer 
For LO4 output 

REF 20MHz 
fspT x 3 = GOMHz 
Reference oscillator 20MHz 
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Use/Function 


Q518 VCO C changeover 


VCO D changeover 


Operation/Condition 


73.08~80.54MHz 


Q521 80.54~87.54MHz 
Q522 VCO C 87.54~94.54MHz 
34 54-103 05M 
VCO A~VCO D output (73.08~103.05MHz) 
For LOT output 
Comparison 1M 
PLL IC 1C507 input (18~48MHz) 
PLL unlock signal output ("H" : Unlock) 
For LOZA output 


5.46~4.46MHz > 54.54~55.54MHz 
2~5 : Frequency division ratio input 6 : 18~48MHz input 

9: Lock voltage output 11 : Unlock output (Unlock : “L’) 15 : 2OMHz input 
73.05~103.05 + 54.54~55.54 = 18~48MHz 
6 : 64.22MHz input 


IC506 Mixer 


2~5 : Frequency division ratio input 


9 : Lock voltage output 11 : Unlock output (Unlock : “L") 15 : 20MHz input 
AVR 13.8V — +9V low drop-out 
D500 Vari-cap diode VCOA 
D501 Switching VCO A output 


D502 Vari-cap diode VCO B 
D503 Switching VCO B output 


D504 Vari-cap diode 
D505 Switching 


D506 Vari-cap diode 


D507 
D508 Reverse current prevention 


VCO C output 
VCO D 

VCO D output 
Unlock signal detection 


FINAL UNIT (X45-351X-XX) (A/5) : FINAL 0-00 : K,P,M,M2,X 2-71. E,E2,E3,E9 


[ Ref.No. | __Use/Function | ———~——_—_—_‘Operation/Condition——SSC=*d 
Pre-drive amplifier Wide-band amplification of HF band 
Push-pull wide-band amplification of HF band 
Temperature compensation of drive 

Final amplifier Push-pull wide-band amplification of HF band ~ 
Temperature compensation Temperature sensing of pre-drive 


Temperature compensation of final 
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DESCRIPTION OF COMPONENTS 


FINAL UNIT (X45-351X-XX). (B/5) : FILTER 


High-frequency rectification Reflected wave rectification 
D2 High-frequency rectification Forward wave rectification 
D3 Voltage stabilization 5.1V ; 


D4 Relay surge absorption 


D5 Relay surge absorption 2.0~4.0MHz LPF relay 
D6 Relay surge absorption 4.0~7.5MHz LPF relay 
D7 


Relay surge absorption 


Ref. No. Use/Function Operation/Condition 


Q1~5 Relay driver Pe ee ee 
Ci Band data decoder 


D8 


Relay surge absorption 


DY 


Relay surge absorption 


D10 


Relay surge absorption 


Switching 


1.6~2.0MHz LPF relay 


7.5~10.5MHz LPF relay 
10.5~14.5MHz LPF relay 


14.5~21.5MHz LPF relay 
21.5~30.0MHz LPF relay 


FINAL UNIT (X45-351X-XX) (C/5) : CONNECTION 


Ref. No. Use/Function Operation/Condition 


auoi=403 | BEBE 
Ceo a isi 
0460, 467 _| Mine 
0470, 471 | Mier 
0872, 475 _| Ampitie 


D451 ~456 


|C402 5V AVR 8V — 5V (For PLL) 
D401 Rectification 


RF switch 
alleen 


D457 


Reverse current prevention 


QV 
BPF switch 


FINAL UNIT (X45-351X-XX) (D/5) : AVR 


Q702, 703 


Ref. No. Use/Function Operation/Condition 
Q601 Switch 14S supply when power switch on. 
Q701 Switch On when fan operation 


Switch 


8V AVR 


1C701 Comparator Fan control 
MATT nn nn Ji. 
Favor”) | Reverse current prevention.) a |, i et ea 
| 0702.’ [Surge absorption ““")) Spare y als yy) Ry ae ors 8 es ee 


13.8V > 8V (Analog 8V : 8A) 


13.8V — 8V (Digital 8V : 8D) 


FINAL UNIT (X45-351X-XX) (E/5) : RELAY 


[RefNo | _Use/Funetion ———_—d Operation/Condition 


Lightning surge protection 
D302 Lightning surge protection ANT2 


D303 Relay surge absorption Antenna changeover relay 
Relay surge absorption TX/RX changeover relay 


1S-8705 


DESCRIPTION OF COMPONENTS — 


AT UNIT (X53-3340-02) 


Use/Function 


Amplifier 
Switching 


Kee cr ee! 


Analog switch 


Analog switch 


Motor drive 


Motor drive 


Waveform shaping 

On when APRE is “H". 
Motor speed control pulse 
Phase difference detection 


For control changeover motor 1 


APRE 


Operation/Condition 


For control changeover motor 2 


For motor 1 


For motor 2 


Amplification difference detection 
+5V 


Detector 


Switching 
Switching 
Switching 


IC6 Comparator 
Key AVR 


Current component amplification detection 


Function table 


retock] B [| 
esta [oe | Goal Cer 


Voltage component amplification detection 
Clipper 

Spike absorption 

Spike absorption 


Spike absorption 


D109, 110 Band data 


vcci VCC2 VR 
O Oo 
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DESCRIPTION OF COMPONENTS 


CONTROL UNIT (X53-356X-XX) (A/4) : CONTROL 


0-11: K,P 0-21:M 0-71: X PH ba VS 2-72 : E2 2-13 >E3 2-74: E9 
1.2 | Switching 
03,4 Switching 
020,24 | Switching 
Q28 Switching KEY signal 
Q29 Switching Filter changeover (6kHz) 
a30 Switehing 
agi Switching 
035 
C3 Regulator 
ce RAN 
Co.3__| Multiexer 
ay OF gate 
C12 ROM 
C16, 22,28 | Extended VO 
SE Latch 
Encoder chattering absorption 
C27 Level shift RS-232 level shift 
29) OR gate CKY signal and BPC signal combination 
D1~3 Protection diode Power supply 
D6 Protection diode KEYS line 
D7 Protection diode DASH line 
DS Protection diode MD line 


lo-G/U0 


DESCRIPTION OF COMPONENTS 


CONTROL UNIT (X53-356X-XX) (B/4) : SW 


1C501~504 Serial/Parallel 


[RefNo | _—‘UseFunetion sd Operation/ Condition 
507,602 | LED switch PRET A nik er | 


Data conversion for tact switch and LED 


D501, 502 RED 
D510~519 LED 


TX-RX UNIT (X57-4620-00) 


Switch 


Active LPF 
Active LPF 


Use/Function 


Operation/Condition 


Amplifier 64.22MHz 
Amplifier REF 20MHz 


Q12 Amplifier 
(Oey a} | Buffer 
Q14 Amoplitier 
Q16 Buffer 


Buffer 


Change SS line to low when VOX active. 


On/Off when squelch open/close (For packet). 


PLL loop filter 
46.32MHz oscillation circuit 
Output buffer 

LO4 466kHz 


Switch 


Pulse generator 
Switch 
Switch 
DSP A 


{AF mute 


TX IF 455kHz 
TX IF 455kHz 
Receive signal for DSP processing (11.3kHz) 
ACC2 audio output 
Mute signal (Power on/off) 
RX IF 455kHz 


Mute signal 
Mute signal absorption (Mute inhibit when TX) 


Main DSP 


DSP B 
Gate array 


High (D16~D23) 32KB 


Sub DSP 

For interface 
Low (DO~D7) 32KB 
Mid (D8~D15) 32KB 


IC4 DSP ROM 
ICS DSP ROM 
IC6 DSP ROM 
G7 DSP RAM 
ICQ PLD 

Gite PAL te 
IC16 | DAC 

IC17 Active filter 
IC18 Mixer 


LPF. Butter 


IC22 Amplifier 
Multiplexer 
LPF, Buffer 


Rch : BEEP signal (About 1kHz) 


8K ward 
Timing generator 
46.32MHz clock generation 


Lch : Transmission signal (11.3kHz) 


IC19 Voltage follower, Active LPF 
IC20 Voltage follower 


ADC 


DAC 


Active LPF 
VCA (Electronic volume) 
Active LPF 
IC31 VCA (Electronic volume) 


TX (fe = 49.1kHz) 3rd LPF 

RX : 455kHz > 11.3kHz TX : 11.3kHz — 455kHz 
Reference voltage buffer, BEEP LPF (fc = 1.9kHz) 
Reference voltage buffer 

RX IF 11.3kHz 

Microphone amplifier, unbalanced/balanced modulation 
MIC, DATA, DRU-3 changeover 

TX microphone amplifier, unbalanced/balanced modulation 
Rech : Reception signal 
VCA control 
Rch : Monitor signal 


Lch : Microphone input signal 


Lch : De-modulation signal 
De-modulation signal (fc = 10.6kHz) > 

De-modulation signal, BEEP 
Monitor signal (fc = 5.3kHz) 


IC33 AF amplifier 


Packet AF, monitor 
Audio amplifier 
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DESCRIPTION OF COMPONENTS 


Use/Function 


Ref. No. Operation/Condition 
C34 at DAC Rech : AGC signal Lech : FM modulation signal 
@35 |-V converter, Inverter AGC and S-meter voltage 
C36 ah \-V converter, Active LPF FM modulation signal (f¢ = 7.2kHz) 
cay AVA 
C40 AVR 13.8V — 8V for PLL 
Butter 
58 VCO bar-cap diode for DSP 
[ D7, 8 af Revers curent prevention aie i a a 
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bOo-o/U0 
SEMICONDUCTOR DATA 


PLL : MB86001PF (RF Unit.IC507, 509, TX-RX Unit IC15) 


@ Terminal connection diagram 


B Terminal functions 


|Pin No. | Pin code |1/O Function 
( VDD - 


Power supply pin. 


Shift register clock input pin. Serial data is taken in at the rising edge of the clock signal. 
The input section contains a Schmitt trigger circuit. 


Serial data input pin for setting the divide ratio of each divider. The input section contains a Schmitt trigger circuit. 
Shift register load enable signal input pin. When LE is high, the divider ratio data is transferred to the latch specified 
by the control bit. This data is used as the divide ratio of each divider. 

The input section contains a Schmitt trigger circuit. 

Switch pin for selecting the latch for setting the divide ratio of each divider. When the S pin is low, latch V1 is 
selected. When the S pin is high, latch V2 is selected. The divide ratio data is then sent to the divider. 

Divider input pin. The input section contains a bias circuit and an amplifier. 

Connect the voltage control oscillator (such as a VCO) by AC-coupling. 

Ground pin. 

Phase comparator output pin (charge pump). The Do1 output level can be reversed by FC. 

The reference divider output fr and divider output fv are related as follows. On when CNTL is low 
fr > fv : High level (FC : Low), Low level (FC : High), fr = fv : High impedance, 

fr < fv : Low level (FC : Low), High level (FC : High) 


Phase comparator output pin (charge pump). The relationships between the reference divider output fr and divider 
output fv are the same as for Dol. On when CNTL is high. 

Pin that controls charge pump outputs Dol and Do2. The relationships between CNTL, Dol and Do2 are as follows. 
When CNTL is low, Do1 : Output, Do2 : High impedance. When CNTL is high, Do1 : High impedance, Do2 : Output 
Phase comparator output pin. When PLL is locked, LD is high. When PLL is unlocked, LD is low 

Divider division output monitor pin. A signal is output from the pin in monitor mode. 

Normally, this pin Bee high suse Ns 


Reference divider division output monitor pin. A signal is output from this pin in monitor mode 
Normally, this pin has high impedance. 

Reference divider input pin. The input section contains a bias circuit and an amplifier. 

Connect the reference oscillator (such as TCXO) by AC-coupling. 
Ground pin. 


aS 


bO-OlUO 
SEMICONDUCTOR DATA 


Bidirectional buffer : TC74VHC245F (COntrol Unit 1C15) 


@ Terminal connection diagram @ Logic diagram 


3 EN1 (BA) 
3 EN2 (AB) 
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@ Truth table 
L |Output|] Input 


X: Don't Care Z: High impedance 


15-3/05 
SEMICONDUCTOR DATA 


DC/AC Converter : AK4318-VS (TX-RX Unit IC16, 27) 


@ Terminal connection diagram @ Block diagram 


DIFO DIF1 DVDD DVSS AVDD AvSSs 


NC O 


NC 
AOUTL+ Serial Input 
O 
Interface 
AOUTL- 
AOUTR+ 
AOUTR- 
Interpolator 
DZF 
CKS 
; 
oe Interpolator 
DEMO 


SMUTE 


De-emphasis 
XTO Control 


XT 1 20 
tie _t 


PD 


DEMO DEM1 Xie TOReGIKS. 


are connected between VREF and AVDD. 


4 AVDD — | Analog power supply pin (+5V). 
AVSS — | Analog ground pin. 


| L/R clock pin. Determines the input serial data channel. 
eee | Serial bit clock pin. The clock latches serial data. 
| 


Serial data input pin. Number two's complement MSB first. 


i | Reset pin. When this pin goes low, the filter and modulator are reset. 

Make this pin low to reset the filter and modulator when the power is turned on. 

Clock input pin. Connect a crystal oscillator between XTI and XTO or input the external CMOS clock to XTI. 
The clock frequency can be selected with the CKS pin. 
Crystal oscillator output pin. If the crystal oscillator is used, connect it between the XTO and XTI pins. 
If the external clock is used, open this pin. 

Soft mute pin (pull down). High : Soft mute, Low : Cancel 

De-emphasis mode pin. Supports three frequencies. 

Clock select pin. Low : CLK 256 fd, High : CLK 384 fs 

Zero input detection pin. High when the data input to the SDATA pin for both channels becomes zero 8192 
times consecutively. fv 


| 24 AOUTR+ | 0 | Right-channel analog positive output pin. 
AOUTL- | O | Left-channel analog negative output pin. 


5 
26 AOUTL+ Left-channel analog positive output pin. 
27, 28_| NC Ce (OS a eee ee ee 


18 SMUTE ] 
19,20 | DEMO,DEM1 | | | 
fo mal Cala toa 8 


22 DZF 


55 


& Le —— a 


lbO-O/U09 


SEMICONDUCTOR DATA 


AC/DC Converter : AK5340-VS (TX-RX Unit IC25) 


@ Terminal connection diagram @ Block diagram 


AINL+ 
AINL- 
VREFIN 
VA+ 
AGND 
NC 

NC 
TST1 
SEL18 
PD 
qsmz 
CMODE 
SMODE 


UR 


Pin name 


LOM tS Zea tste | TS14 SCLK UR FSYNC 
AINR+ 


© ©) ©) 
- 
VREF | 
VREF © Serial Output 
VDB+ - . 
Decimation © CMODE 
Filter 


TST3 © SMODE 
CLK 


AINR- 


NC 


TST4 


DGND 
VCP+ 
FSYNC 
SDATA 


SCLK 
VREFIN VA+ AGND SEL18 PD VDB+ VDP+ DGND 


Function 


The input range is 1.6 times the difference between VA+ and the voltage input to this pin. 


Output data length select pin (with pull down resistor). Low : 16 bits, High : 18 bits 


Power down pin. High : Power down mode. Offset calibration starts at a falling edge. 
When the power Is turned on or the clock frequency is changed, calibration must be carried out. 


CMODE | Master clock select pin. Low : CLK 256 fs (12.288MHz @fs : 48kHz), High : CLK 384 fs (18.432MHz @fs : 48kHz) 
Ae 


Interface clock select pin. Set the input/output of each of the L/R, SCLK, and FSYNC clock pins. 


\/O | Input channel select pin. Slave mode : The fs clock is input. Lch MSB data is output at a rising edge and 


Rch MSB data is output at a falling edge of the clock signal. Master mode : The fs clock is output. 
SDATA is output one clock after the L/R edge. High when the power is down (PD : High). 


\/O | Serial data clock pin. One bit of data is output at a falling edge of the clock. Slave mode : Normally a 32 to 64 


fs clock is input. Master mode : A 64 fs clock is output. Low when the power is down (PD : High). 
Serial data output pin. Data is number two's complement and the MSB is output first. 

Goes low after 16/18 bits are output. Low when the power Is down (PD : High). 

Frame synchronization clock pin. Slave mode : SDATA output is enabled when the pin is high. 
Master mode : The 2 fs clock is output. High when 16-bit data is output. The two low-order bits are low 
when 18-bit output is selected. Low when the power Its down (PD : High). 
Digital section power supply pin (+5V). 


1 AINL+ Left-channel analog non-inverted input pin. 
2 AINL- Left-channel analog inverted input pin. 
3 VREFIN Reference voltage input pin. Normally connect to the VREF pin. 
4 VA+ Analog section analog power supply pin (+5V). 
5 AGND Analog section analog ground pin. 
6, 
8 Test pin. Open or connect to DGND. 
9 SEL18 
10 2D) 
11 SZ Test pin. Open or connect to DGND. 
12 
13 SMODE 
Low : Save mode (all input pins), High : Master mode (all output pins) 
14 LIR 
15 SCLK 
16 SDATA 


T Digital section ground pin. 
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SIS, SIRE 


Master clock input pin. When CMODE is high, CLK : 384 fs. When CMODE is.low, CLK : 256 fs. 
Test pin. Open or connect to DGND. 


15S-3/US © 
SEMICONDUCTOR DATA 


Pin name Function 


Digital section power supply pin (+5V). (Silicon PCB potential) 


Reference voltage output pin (VA+) - 2.6V. Output based on VA+. Normally connect this output to the VREFIN pin 
Right-channel analog inverted output pin. 
Right-channel analog non-inverted output pin. 


DC/AC Converter : PCM69AU (TX-RX Unit IC34) 


@ Terminal connection diagram @ Terminal functions 
Pin No.| Pin name Function 
VOM tL 1 
4 |-OUT (L) Lech current output 
Me ae 
|-OUT (L) DATA (L) 6 REF DC Reference filter 
7 |-OUT (R) Rech current output 
SERVO DC WDCK 
8 NC 
REF DC SYS-CLK VCOM (R) | Reh V common 
|-OUT (R) BER A. GND Analog common 
D. GND digital common 
NC DATA (R) Test pin 2 
VCOM (R) TP? DATA (R) Rech data input 
Bit clock input 
A.GND D.GND SYS-CLK System clock input 
Word clock input 
DATA (L) 2F Leh eels input 
TP3 Test pin 3 
Test pin 1 
Digital positive power supply 
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CAPACITORS CCAS TH ont H 
hae Be ee 4 

1 = Type ... ceramic, electrolytic, etc. 

2 = Shape ... round, square, ect. 


3 = Temp. coefficient 


¢ Temperature coefficient 


* Tolerance 


* Voltage rating 


Reed 


eas 


- Chip capacitors (Refer to the table above except dimension) 


(EX) CC 73 F SL 1H 000 J 
(| Mey ae Cee os) Cie, 
(Chip) (CH, RH, UJ, SL) 


(EX Woe CR el See Bs TH y4000 io 
lp 2a © 4) Oma Orr ys 
(Chip) (B, F) 

RESISTORS 


* Chip resistor (Carbon) 

(EX) iB? Ze Ue [2 000 
1 Be Se an O's) Cua 
(Chip) (B,F) 


fe 


+ Carbon resistor (Normal type) 
(EX) ee DAS Beare Ce O00 
1 2epe 3 AA ae Oe 


Ic 


~N 


1 = Type ... ceramic, electrolytic, etc. 
2 = Shape ... round, square, ect. 

3 = Dimension 

4 = Temp. coefficient 


ose Hele lo a 
P25 [a18[ 40 [50 [63 [80] — 
pas [ais[ 40 | 0 | 63 | 60 | 25 
oo [125 [160 | 200 | 260] 318 | 400 | 600 | 630 [ 600 | — | 
=a 860] 5000 fos so eee | ace ce 


PARTS LIST 


4 = Voltage rating 
5 = Value 
6 = Tolerance 


awed ¢ | tT PTA. Ss ~ rT o. 


code] C | D |G {Yi} K|M|x{zi]e | 


(%) |£0.25|+0.5 | +2 +5 | +10 | +20 | +40 | +80 |+100 te 10uF - 10 ~ +50 
-20 | -20 Less than 4.7uF-10 ~ +75 


5 = Voltage rating 
6 = Value 
7 = Tolerance 


ae CC4STH = =-470+ Goppm/rC 


aber NOVeOde sy a) ms] code 


¢ Capacitor value 


010 = 1pF 2 2. OI 205 
= a rita Multiplier 
102 : is, F = 0.001pF 2 
A alias 1st number 
103 = 0.01pF 
and we a ee 


Less than 10pF 


Code} B Cc D F G 
(pF) |+0.1 |+0.25|+0.5 | +1 eZ. 


Dimension 


gh 


4 


¢ Dimension (Chip capacitor) 
5.6+ 0.5 | 5.0+ 0.5 | Less than 2.0 


32202 (ess than 1.26 
2.0+ 0.3 |1.25+0.2| Less than 1.25 


¢ Dimension (Chip resistor) 


[Dimension code |__| WT wattage] 
| £ _[aaeo2|rez02[os7| 28 | 
fF |20203 125202) 005] 2A | 


Rating wattage 


OEE na co 
meainewil> pes 


lLoO-6/US 
PARTS LIST 


* New Parts. A\ indicates safety critical components. L : Scandinavia K: USA P : Canada 
Parts without Parts No. are not supplied. Y: PX (Far East, Hawaii) T: England E : Europe 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. Y: AAFES (Europe) X: Australia M: Other Areas 


Teile ohne Parts No. werden nicht geliefert. 


; TS-870S 
=e 
TS-870S 2J * | €37-0543-05 LEAD WIRE WITH CONNECTOR 
2A * | €37-0547-15 LEAD WIRE WITH CONNECTOR (SP) 


A01-2097-01 
A01-2098-01 
A62-0382-02 
A62-0384-02 


METALLIC CABINET (UPPER) 
METALLIC CABINET (LOWER) 
PANEL ASSY 

PANEL 


* | €37-0548-05 
* | £37-0549-05 
£37-0550-15 


LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 


£37-0551-05 
11,41 * | €37-0552-05 
W82 2K,.3K | * | €37-0569-05 
£37-0570-05 


LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 

LEAD WIRE WITH MINIPIN PLUG 
LEAD WIRE WITH CONNECTOR (VS-2) 


B10-1227-03 
B11-1123-04 
B38-0736-05 
B42-3343-04 
B42-5526-04 


FRONT GLASS 
REFLECTOR 
DISPLAY ASSY 
S/NO LABBL 
STICKER 


FO5-2531-05 
27 1N F06-4029-05 
28 2G * | FO9-0449-05 
29 3G F10-1206-04 
F10-1468-13 


FUSE (25A/32V) ACSY 
FUSE (44/250V) ACSY 
FAN MOTOR 

SHIELDING COVER (EARTH SPRING) 
SHIELDING COVER (FINAL) 


B43-1045-04 
B43-1101-04 
B44-2163-04 
B46-0310-03 
B46-0410-40 


BADGE (KENWOOD) 
BADGE (DSP) 

UPC CORD LABEL 
WARRNTY CARD EE2E3E9 
WARRNTY CARD K 


G02-0574-04 
32 2G * | G02-0767-04 
34 1A G10-0697-04 
35 1D G10-0702-04 
G10-0703-04 


FLAT SPRING (AVR) 
FLAT SPRING (THERMMISTOR) 
FIBROUS SHEET (SP) 

FIBROUS SHEET (SUB 2) 
FIBROUS SHEET (CASE) 


B46-0422-00 
B62-0542-00 
B62-0543-00 
B62-0544-00 
B62-0545-00 


WARRNTY CARD 
INSTRUCTION MANUAL (ENGLISH) 

INSTRUCTION MANUAL (SPANISH) — | MM2E2E3 
INSTRUCTION MANUAL (NETHERLAND) MM2E2E3 
INSTRUCTION MANUAL (FRENCH) PMM2 


P 


G13-0934-04 
40 2G G13-1310-04 
4) 4F * | G13-1327-04 
42 2D * | G13-1480-04 
G13-1481-04 


CUSHION (UPPER CASE) 
CUSHION (FAN) 
CUSHION (DRU-3) 
CUSHION (KNOB) 
CUSHION (KNOB) 


B62-0545-00 
B62-0546-00 
B62-0547-00 
B72-0911-04 
B72-0912-04 


INSTRUCTION MANUAL (FRENCH) E2E3E9 
INSTRUCTION MANUAL (GERMAN) | E 
INSTRUCTION MANUAL (ITALIAN) E 
MODEL NAME PLATE KMM2XP 
MODEL NAME PLATE EE2E3E9 


G13-1482-04 
45 20 * | G13-1483-04 
46 1A * | G13-1498-04 
G13-1511-04 


CUSHION (KNOB) 
CUSHION (KNOB) 
CUSHION (SP) 

CUSHION (LOWER CASE) 


£04-0167-05 
£07-0751-05 
E07-1351-05 
£23-0992-04 
£30-3157-15 


RF COAXIAL CABLE RECEPTACLE (M) 
DIN PLUG (7P) ACSY 

DIN PLUG (13P} ACSY 

EARTH LUG (ANT) 

DC CORD 


H10-2791-01 
51 20 * | H10-2792-11 
52 1N * | H13-0963-04 
53 20 H20-1437-03 
H25-0029-04 


POLYSTYRENE FOAMED FIXTURE (F} 
POLYSTYRENE FOAMED FIXTURE (R) 
CARTON BOARD 

PROTECTION COVER 

BAG (FUSE) 


ACSY 


£31-3433-05 
£37-0062-05 
£37-0518-05 
£37-0519-05 
£37-0521-05 


LEAD WIRE WITH MINIPIN PLUG 
LEAD WIRE WITH MINIPIN PLUG 
LEAD WIRE WITH MINIPIN PLUG 
LEAD WIRE WITH MINIPIN PLUG 
LEAD WIRE WITH MINIPIN PLUG 


H25-0079-04 
H25-0708-04 
H52-0730-02 
H62-0641-03 


BAG (MIC) 
BAG (DC CORD) 

ITEM CARTON CASE 
OUTER PACKING CASE 


£37-0522-05 
E37-0523-05 
£37-0524-05 
£37-0526-05 
£37-0527-05 


LEAD WIRE WITH MINIPIN PLUG 
FLAT CABLE 
FLAT CABLE 
FLAT CABLE 
FLAT CABLE 


J02-0049-14 
J02-0441-05 
J02-0474-05 
J21-4326-03 
J21-4496-05 


FOOT (REAR) 

FOOT (SIDE) 

FOOT (FRONT) 

HARDWARE FIXTURE (FAN) 
HARDWARE FIXTURE (PHONE JACK) 


£37-0528-05 
£37-0529-05 
£37-0529-05 
£37-0530-05 
£37-0531-05 


FLAT CABLE 
FLAT CABLE 
FLAT CABLE 
FLAT CABLE 
FLAT CABLE 


J31-0141-04 
J32-0923-04 
J61-0307-05 


COLLAR (MIC) 
HEXAGON BOSS 
BAND 


E37-0532-05 
£37-0533-05 
£37-0534-05 
£37-0535-05 
£37-0537-05 


FLAT CABLE 
FLAT CABLE 
FLAT CABLE 
LEAD WIRE WITH MINIPIN PLUG 
LEAD WIRE WITH CONNECTOR 


K01-0416-05 
K21-1102-04 
K29-4966-04 
K29-4967-03 
K29-4968-03 


HANDLE ASSY 
KNOB (MAIN : WITH SCREW) 
KNOB RING (MAIN) 

KNOB (FILTER) 

KNOB (M.CH,RIT : WITH SPRING) 


£37-0538-05 
£37-0540-05 
£37-0541-15 
£37-0542-05 


LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 


K29-4969-03 
K29-4970-03 
K29-4978-03 
K29-4979-03 


KNOB (INSIDE) 
KNOB (OUTSIDE) 
KNOB (POWER) 
KNOB (UP/DOWN) 
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PARTS LSIT 


TS-870S 
RF UNIT (X44-3210-00) 


New net Desti- 
Ref. No. | Address parts Parts No. Description 


K29-4980-03 KNOB (ANT, etc.) C34 CK73FF1E104Z CHIP C O.10UF Z 

K29-4981-03 KNOB (LED) C35 CC73FCH1HO50C CHIP C 5.0PF G 
81 10.1D | * | K29-4982-03 KNOB (AT TUNE, etc.) C36 CK73FB1H103K CHIP C O.010UF K 
82 1D * | K29-4983-03 KNOB (LED) C39,40 CK73FB1E103K CHIP C O.010UF K 
83 1C * | K29-4984-03 KNOB (QUICK MEMO) C47 CK73FB1H103K CHIP C O.010UF K 

K29-4985-03 KNOB (LSB/USB) C48 CK73FB1H223K CHIP C 0.022UF K 
85 1C * | K29-4986-03 KNOB (CW/-R) C49 CK73FB1H103K CHIP C O.010UF K 
86 1C * | K29-4987-03 KNOB (FSK/-R) C50 CK73FF1E104Z CHIP C O.10UF Z 
87 1C * | K29-4988-03 KNOB (FM/AM) C51 CK73FF1C105Z CHIP C 1.0UF Z 
88 1D * | K29-4989-03 KNOB (AUTO NOTCH) C52 CK73FB1H222K CHIP C 2200PF K 


K29-4930-03 KNOB (BEAT CANCEL) 
90 1D * | K29-4991-03 KNOB (N.R) 
91 1D * | K29-4992-03 KNOB (TX EQ.) 


C53 CK73FB1H682K CHIP C 6800PF 
C54 CK73FB1H222K CHIP C 2200PF 
C55 CK73FF1E104Z CHIP C 0.10UF 
C56 CK73FF1C1052Z CHIP C 1.0UF 


ZANN AA 


C61 CK73FF1C1052Z CHIP C 1.0UF 


A N09-0372-04 SCREW (DC) C5? CK73FB1H472K CHIP C 4700PF 
B 1H N09-0682-04 SCREW (GND) 
C 3F NO9-2051-05 SCREW X C58 CK73FF1E104Z CHIP C O.10UF Z 
D 1H N11-0040-46 FLANGE NUT (GND) C59 CK73FF1C105Z CHIP C 1.0UF Z f 
E 1H N14-0509-05 NUT (GND) C60 CC73FSL1H821J CHIP C 820PF J 
Z 
K 


F N15-1040-46 FLAT WASHER (GND) C62 CK73FB1H472K CHIP C 4700PF 
G 1D,1E N32-2606-46 FLAT HEAD SCREW 

H 2A,3A N32-3006-46 FLAT HEAD SCREW (SUB PANEL) C63 CK73FF1E104Z CHIP C 0.10UF 
| 1B,3B N33-3006-41 OVAL HEAD SCREW (CASE) C64 CK73FB1H222K CHIP C 2200PF 
J 2A,2F N87-2606-46 BRAZIER HEAD SCREW (UNIT,RL) C65 CK73FF1E104Z CHIP C 0.10UF 


C66 CK73FF1C105Z CHIP C 1.0UF 


ANNAN 


K N87-3006-46 BRAZIER HEAD SCREW (AT,FAN) C67 CK73FB1H561K CHIP C S60PF 
L 2G,2H N87-3008-46 BRAZIER HEAD SCREW 

M 2B,1G N88-2608-46 FLAT HEAD SCREW (FINAL) C68 CK73FF1C105Z CHIP C 1.0UF 
N 20 N90-3008-46 TP HEAD MACHIN SCREW (PANEL) C69 CK73FB1H222K CHIP C 2200PF 
P 3A,3B N91-3010-46 TP HEAD TAPPING SCREW (FOOT) C70 CK73FF1E104Z CHIP C 0.10UF 


C71 CK73FB1H102K CHIP C 1000PF 
C72 CK73FF1E104Z CHIP C 0.10UF 


707-0252-15 
791-0352-15 


LOUDSPEAKER (8 ohm 1W) 
MICROPHONE ACSY 


NANAN 


C73 CK73FF1C105Z CHIP C 1.0UF 
C74 CC73FSL1H271J CHIP C 270PF 
C75 CK73FF1C1052Z CHIPC 1.0UF 
C76 CK73FB1H102K CHIPC —-1000PF 
077,78 CK73FFIE104Z CHIP C 0.10UF 


W02-1836-05 ENCODER 
BATT 2A * | W09-0873-05 LITHIUM CELL (3V 220MAh) 


NAN CN 


C80 CK73FF1C105Z CHIP C 1.0QUF 
C81 CC73FCH1HOSOC CHIP C 5.0PF 
C83 ; CC73FCH1HOSOC CHIP C 5.0PF 
C85 CC73FCH1HOS0C CHIP C 5.0PF 
C87 CK73FF1C105Z CHIP C 1,QUF 


RF UNIT (X44-3210-00) 


CK73FB1H103K CHIP C 0.010UF 
CC73FCH1H121J CHIP C 120PF 
C3 CK73FF1C105Z CHIP C 1,QUF 
C45 CK73FB1H103K CHIP C 0.010UF 
CK73FB1E103K CHIP C 0.010UF 


NOOO ™N 


ZA AN CA 


C88 CK73FF1E1042Z CHIP C 0.10UF 
C89 CK73FB1H102K CHIP C 1000PF 
C90 CK73FF1E104Z CHIP C 0.10UF 


CK73FB1H103K CHIP C 0,010UF 


CNNAN 


K 
C8 CK73FB1H102K CHIP C 1000PF_ K C91 CK73FF1C105Z CHIP C 1.QUF 
C10 CK73FB1H103K CHIP C O.010UF K C92 CC73FCH1H121J CHIP C 120PF 
C14 CK73FB1E103K CHIP C O.010UF K 
Z 


CK73FF1C1052Z CHIP C 1.0UF C93 CK73FF1C105Z CHIP C 1.0UF Z 
C94 CK73FB1H102K CHIP C 1000PF K 
CK73FF1E104Z CHIP C O.10UF Z C95 i CK73FF1E1042Z CHIP C O.10UF Z 
C17 CK73FF1C105Z CHIP C 1,0UF Z C96 CK73FB1H102K CHIP C 1000PF kK 
C18 CK73FB1E103K CHIP C O.010UF K C97 CK73FF1E104Z CHIP C O.10UF Z 
C19 CK73FB1H182K CHIP C 1800PF K 
CK73FB1H682K CHIP C 6800PF K C98 CK73FF1C105Z CHIP C 1.QUF 


C99 CC73FCH1H820J CHIP C 82PF 
C100 CK73FF1C1052Z CHIP C 1.0UF 


CK73FB1H182K 


CHIP C 1800PF 


NAN CON 


K 
C23 CK73FF1E1042Z CHIP C O.10UF Z C101 CK73FB1H102K CHIP C 1000PF 
C27 CK73FF1E104Z CHIP C O.10UF Z €102,103 CK73FF1E104Z CHIP C 0.10UF 
C28 CEO4EW1C100M ELECTRO 1OUF 16WV 
Z 


CK73FF1E104Z CHIP C 0.10UF 


C105 CK73FF1C1052Z CHIP C 1.0UF 
C106 i CC73FCH1HO40C CHIP C 4.0PF 
C108 CC73FCH1HO40C CHIP C 4.0PF 
C110 CK73FF1C105Z CHIP C 1.0UF 


CEO4EW1C100M 
CK73FF1C1052Z 


ELECTRO 
CHIP C 


10UF 
1.0UF 


PM CoVey im 


New 
Ref. No. | Address 


40,141 
C142 
C143 
C144,145 


C150,151 
€152,153 


Parts No. 


CK73FF1E104Z 
CC73FSL1H391J 
CK73FF1E1042Z 
CK73FF1C1052 
CC73FCH1HE80J 


CK73FF1C1052 
CC73FSL1H151J 
CK73FF1E104Z 
CK73FF1C1052 
CC73FCH1HOS0C 


CC73FCH1HOSOC 
CK73FF1C1052 
CK73FF1E104Z 
CC73FCH1H221J 
CK73FF1E104Z 


CK73FF1C1052Z 
CC73FCH1H330J 
CK73FF1C105Z 
CK73FF1E104Z 
CK73FB1H103K 


CC73FCH1H121J 
CK73FF1E104Z 
CC73FSL1H221J 
CK73FB1E103K 
CK73FF1E1042Z 


CK73FB1E103K 
CK73FF1E104Z 
CC73FCH1H390J 
CK73FB1E103K 

CK73FF1E104Z 


CK73FB1E103K 
CK73FF1E104Z 
CK73FF1C1052 
CK73FF1E104Z 
CC73FCH1H101J 


CC73FCH1H150J 
CK73FB1E103K 

CC73FSL1H221J 
CK73FB1H471K 
CK73FB1H102K 


CC73FCH1H470J 
CC73FCH1H820J 
CK73FF1E104Z 
CK73FB1E103K 
CC73FSL1H471J 


CK73FB1E103K 
CK73FF1E104Z 
CK73FB1E103K 
CC73FCH1HE80J 
CK73FF1E104Z 


CC73FCH1H470J 
CK73FB1E103K 

CC73FSL1H471J 
CC73FCH1H470J 
CEO4EW1C470M 


CC73FCH1HOSOC 
CC73FCH1H680J 
CK73FF1E104Z 

CC73FCH1HO20C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
ELECTRO 


CHIP C 
CHIP C 
CHIP C 
CHIP C 


Description 


PARTS LIST 


Desti- 
nation 


Ref. No. 


O.10UF Z 
390PF d] 
O.10UF 2 
1.0UF Z 
68PF J 


1.0UF 
150PF 
0.10UF 
1.0UF 
5.0PF 


5.0PF C 
1.QUF Z 
O.10UF Z 
220PR ed 

Z 


0.10UF 


1.0UF 
33PF 
1.0UF 
0.10UF 
0.010UF 


ANN CN 


120PF J 
O.10UF Z 
220PF J 
O.010UF K 

Z 


0.10UF 


O.010UF K 
O.10UF Z 
39PF J 
O.O10UF K 

Z 


0.10U 


100PF 


0.010 K 
O.10UF = Z 
1.0UF Z 
Oils 

J 


15PF 


J 
O.010UF K 
220PF J 
470PF K 
1000PF kK 


47PF 
82PF 
0.10UF 

0.010UF 
470PF 


Cn Nic ic 


O.010UF K 
O.10UF = Z 
O.010UF K 
68PF J 

Z 


0.10UF 


47PF J 
O.O10UF K 
470PF J 
47PF J 
47UF 1 


5.0PF C 
68PF J 
O10UF Z 

C 


2.0PF 


ON N CN 


C181 
C182 
C184 
C185 
C186 


C187 
C188 
C189 
C190 
(191 


C192,193 
C194 
C195 
C196 
C197 


C198 
C199 
€201-206 
C207 
C208 


C209 
€211,212 
C214 
C215 
C216 


C217 
C218 
C219 
C220 
C221-223 


C224 
C225 
C226-228 
C229 
C230 


C2311 
C232 
C233 
C234 
C236 


C237 
C238 
C239 
C240,241 
C242 


C243,244 
C245 

C246 
C247 
C248 


C249 
C250 
C251-253 
C254 

C256,257 


C260 
C262,263 
C265-273 
C274 


Address New 


parts 


Parts No. 


CC73FCH1HOSOC 
CK73FB1E103K 

CC73FCH1HOSOC 
CC73FCH1H220J 
CC73FCH1HOSOC 


CC73FCH1H1RSC 
CC73FCH1H220J 
CC73FCH1HORSC 
CK73FB1E103K 

CC73FSL1H681J 


CK73FB1H102K 
CC73FSL1H331J 
CC73FSL1H471J 
CK73FB1H102K 

CK73FB1E103K 


CC73FCH1HO20C 
CK73FB1E103K 
CK73FB1E103K 
CC73FCH1H470J 
CK73FF1E104Z 


CK73FB1H102K 
CK73FF1E104Z 
CK73FB1E103K 
CK73FF1E104Z 
CEO4EW1C100M 


CK73FF1E104Z 
CC73FCH1H470J 
CK73FF1E104Z 

CEO4EW1HO10M 
CK73FF1E104Z 


CK73FB1E103K 
CK73FB1H102K 
CK73FB1E103K 
CC73FCH1HOSOC 
CK73FB1E103K 


CC73FCH1H220J 
CK73FF1E104Z 
CK73FB1H102K 
CK73FF1E1042Z 
CK73FB1E103K 


CC73FCH1H220J 
CK73FB1E103K 
CK73FB1H471K 
CK73FB1E103K 
CC73FSLIH471J 


CK73FB1E103K 
CC73FSLIH471J 
CC73FCH1HO10C 
CC73FSL1H471J 
CK73FB1E103K 


CC73FCH1HORSC 
CC73FCH1HO10C 
CK73FB1E103K 


CK73FFIE104Z_ 


CK73FB1E103K 


CK73FB1E103K 
CK73FB1E103K 
CK73FB1E103K 
CC73FCH1H180J 


CHIP C 


CH 


PC 


CHIP C 


CH 
CH 


CH 


PG 
PAC 


PC 


CHIP C 
CHIP C 


CH 


CHIP C 


CHIP C 


PC 


CHIP C 
CHIP C 
CHIP C 


CH 


CHIP C 


PC 


CHIP C 


CH 
CH 
CH 


CH 
CH 
CH 


PCG 
PC 
PIC 


PIC 
PC 
PC 


CHIP C 


ELECTRO 


lo-6/VUS 


Description 


5.0PF 
0.010UF 
5.0PF 
22PF 

5.0PF 


1.5PF 
22PF 
0.5PF 
0.010UF 
680PF 


1000PF 
330PF 
470PF 
1000PF 
0.010UF 


2.0PF 
0.010UF 
0.010UF 
47PF 

0.10UF 


1000PF 
0.10UF 
0.010UF 
0.10UF 

1OUF 


CHIP C 0.10UF 
CHIP C 47PF 

CHIP. C 0.10UF 
ELECTRO 1.0UF 


CHIP C 


CHIP C 


CHIP C 


CH 


PC 


CHIP C 


CH 


CH 
CH 


CHIP C 


PC 


PC 
PC 


CHIP C 


CH 


CHIP C 


PC 


CHIP C 


CH 
CH 


CH 


CHIP C 


PC 
PC 


ee 


CHIP C 


CH 
CH 


CH 
CH 


CHIP C 


CHIP C 


PC 
AG 


PC 
Pi 


CHIP C 


CH 


CH 


CHIP C 


me 


PC 


CHIP C 


CH 


Pe 


0.10UF 


0.010UF 
1000PF 
0.010UF 
9.0PF 
0.010UF 


22PF 
0.10UF 
1O00PF 
0.10UF 
0.010U 


22PF 
0.010UF 
470PF 
0.010UF 
470PF 


0.010UF 
470PF 
1.0PF 
470PF 
0.010UF 


0.5PF 
1.0PF 
0.010UF 
0.10UF 
0.010UF 


0.010UF 
0.010UF 
0.010UF 
18PF 


RF UNIT (X44-3210-00) 


Desti- 
nation 


CZ Cy Ge GD) Co (SS iGat AS 


PT 


mM Ge KX A © 


AN AM™N COC Pa Gi AN 


a nn 


A Se Ge a 


Fo) Wa aes ee} 


61 


byu-OUlIVUY 
PARTS LSIT 


RF UNIT (X44-3210-00) 


New set Desti- 


C275 CC73FCH1H150J CHIP C 15PF J C521 CEO4EW1C100M ELECTRO 1OUF 

C276 CC73FCH1H180J CHIP C 18PF J C522 CK73FB1E103K CHIP C O.010UF K 
€277-279 CK73FB1E103K CHIP C O.010UF K C523 CC73FCH1H121J CHIP C 120PF J 
C280 CC73FCH1H101J CHIP C 100PF J C524 CC73FSL1H181J CHIP C 180PF J 
C281,282 CC73FCH1H220J CHIP C 22PF J (525 CC73FCH1H121J5 CHIP C 120PF J 


C283 CC73FCH1H330J CHIP C 33PF C526-530 CK73FB1E103K CHIP C 0.010UF K 
C285 CK73FB1E223K CHIP C 0.022UF kK C531 CC73FCH1H560J CHIP C 56PF J 
C286 CEO4EW1H010M ELECTRO 1.0UF SOWV (532 CC73FSL1H391J CHIP C 390PF J 
C287 CEO4EW1C100M ELECTRO 10UF 16WV C533 CC73FCH1H390J CHIP C 39PF oo. 
C288 CK73FB1H473K CHIP C 0.047UF C534 CC73FCH1H680J CHIP C 68PF J 


C289 CEO4EW1C100M ELECTRO 10UF C535 CC73FCH1H390J CHIP C 39PF J 
€290 CK73FB1E103K CHIP C O.010UF K C536 CC73FCH1H101J CHIP C 100PF = JJ 
C291 CEO4EW1HR47M ELECTRO 0.47UF SOWV C537 CC73FCH1H680J CHIP C 68PF J 
C292 CK73FB1E103K CHIP C 0,010UF C538 CC73FCH1H390J CHIP C 39PF J 
C293 CC73FCH1H101J CHIP C 100PF C539 CC73FCH1HO70D CHIP C 7.0PF D 


C294 CK73FF1E104Z CHIP C O10UF Z C540 CC73FCH1HE80J CHIP C 68PF J 
C295-298 CK73FB1E103K CHIP C O.010UF K C541 CC73FCH1H220J CHIP C 22PF J 
C299,300 CK73FB1H103K CHIP C 0.010UF K C542 CC73FCH1H330J CHIP C 33PF J 
C301 CK73FB1H102K CHIP C 1000PF K (543-545 CK73FB1E103K CHIP C O.010UF K 
C302 CK73FB1H103K CHIP C O.010UF K C546 CC73FCH1H121J CHIP C 120PF J 


C303 CK73FB1H102K CHIP C 1000PF K C547 CEO4EW1C470M ELECTRO 47UF 

C304 CK45FE2H222P CERAMIC 2200PF P (548-555 CK73FB1E103K CHIP C O.010UF K 
C305 CK73FB1H103K CHIP C 0.010UF K C556 CK73FB1H102K CHIP C 1Q00PF K 
€306,307 CK73FB1H102K CHIP C 1000PF K C557 CC73FCH1H330J CHIP C 33PF J 
C308 CK73FB1H103K CHIP C O.010UF K C558 CC73FCH1HORSC C 


CHIP C 0.5PF 


C310 CK73FB1H103K CHIP C 


0.010UF C560 CC73FCH1HORSC CHIP C 0.5PF C 
C312 CEO4EW1C100M ELECTRO 10UF 16WV C561 CC73FCH1H330J CHIP C 33PF J 
C313,314 CK73FB1H103K CHIP C O.010UF K (562-564 CK73FB1E103K CHIP C O.010UF K 
C315 CEO4EW1C100M ELECTRO 10UF 16WV C565 C92-0516-05 CHIP-TAN —4.7UF 16WV 
C316-327 CK73FB1H102K CHIP C 1000PF (566,567 CC73FCH1H470J CHIP C 47PF J 


C328-331 CK73FB1E103K CHIP C O.010UF K C568 CC73FCH1IH101J CHIP C 100PF 

C332 CK73FB1H102K CHIP C \O00PF kK C569 CEO4EW1C100M ELECTRO 10UF BWV 
C333 CK73FB1E103K CHIP C O.010UF K C570,571 CK73FB1E103K CHIP C O.010UF K 
C334 CC73FCH1H330J CHIP C 33PF J C572 CC73FCH1H1000 CHIPC | 10PF D 
C335 CK73FB1E103K CHIP C O.010UF K C573 CC73FCH1HOSOC CHIP C 5.0PF C 
C338 CC73FSL1H221J CHIP C 220PF J (574-576 CK73FB1E103K CHIP C O.010UF K 
339,340 CC73FCH1H220J CHIP C 22PF J C577 CK73FB1H331K CHIP C 330PF K 
(341-346 CK73FB1E103K CHIP C O.O10UF K C578 CC73FCH1H620J CHIP C 62PF J 
C347,348 CC73FCH1H1000 CHIP C 10PF D C579 CK73FB1H331K CHIP C 330PF K 
C350 C92-0004-05 CHIP-TAN —-1.0UF C581 CC73FCH1H820J CHIP C 82PF J 


C500 CK73FB1E103K CHIP C 0.010UF 
C501 CEO4NW1C100M ELECTRO 10UF 16WV 


C583 
C584 


CK73FB1H103K CHIP C 0.010UF 
CEO4EW1C100M ELECTRO 1OUF BWV 


C502 CK73FB1E103K CHIP C O.010UF K C585 CK73FB1H103K CHIP C 0.010UF K 
C503 CEO4NW1C100M ELECTRO 10UF 16WV C586 CK73FB1H682K CHIP C 6800PF K 
C504 CK73FB1E103K CHIP C 0.010UF C587 CK73FB1H123K CHIP C 0.012UF K 


C505 CEO4EW1C100M ELECTRO JOUF 
C506 CK73FB1E103K CHIP C O.010UF K 
C507 CEO4NW1C100M ELECTRO 10UF 16WV 
C508 CK73FB1E103K CHIP C O.010UF K 
C509 CEO4NW1C100M ELECTRO 1OUF 


C588 
C591 
C593 
C594 
C595 


CK73FB1H682K CHIP C 6800PF 
CK73FB1H103K CHIP C 0.010UF 


K 
K 
CK73FB1H102K CHIP C 1000PF kK 
J 
K 


CC73FSL1H221J CHIP C 220PF 
CK73FB1H103K 


CHIP C 0.010UF 


C510 CK73FB1E103K CHIP C 0.010UF K C596 CC73FCH1HORSC CHIP C 0.5PF C 
C511 CEO4EW1C100M ELECTRO 1OUF 16WV C597 CC73FCH1H270J CHIP C 27PF J 
€512,513 CK73FB1E103K CHIP C O.010UF K (598-602 CK73FB1H103K CHIP C O.010UF K 
C514 C92-0516-05 CHIP-TAN = 4.7UF 16WV C603 CK73FB1H102K CHIP C 1000PF XK 
C515 CC73FSL1H271J CHIP C 270PF J C604 CK73FB1H103K CHIP C O.010UF K 


C516 CC73FSL1H561J CHIP C 560PF J C606 CC73FCH1H270J CHIP C 27PF 

C517 CK73FB1E103K CHIP C O.010UF K C618 CEO4EW1C101M ELECTRO 100UF 16WV 
C518 CC73FSL1H271J CHIP C ZTORES od C619 €92-0001-05 CHIP-TAN 0.10UF 35WV 
C519,520 CK73FB1E103K CHIP C O.010UF K (620-623 CK73FB1H102K CHIP C 1000PF kK 


62 


1S-36/05 
PARTS LIST 


RF UNIT (X44-3210-00) 


Desti- 
nation 


Pe owl] em | em 
p nation 


Address p Parts No. Description 


C624 CK73FB1E103K CHIP C O.010UF K C690 CC73FCH1H470J CHIP C 47PF J 
(625-628 CK73FB1H102K CHIP C \O00PF_ K C691 CC73FCH1H270J CHIP C 27PF J 
C629 CEO4EW1C101M ELECTRO 1O0UF = 16WV (692-696 CK73FB1E103K CHIP C O.010UF K 
C630,631 CK73FB1E103K CHIP C O.010UF K C697 CEO4EW1C100M ELECTRO 1OUF 16WV 
C630,631 CK73FB1E103K CHIP C O.010UF K C698 CK73FB1H102K CHIP C 1O00PF kK 


C632 CEO4EW1C0101M ELECTRO 1O0UF 
C633 CC73FCH1H101J CHIP C 100PF J 


C699 CK73FB1E103K CHIP C 0.010UF 
C700 CK73FB1H102K CHIP C 1000PF 


C634 CC73FCH1H180J CHIP C 18PF J C701 CC73FCH1H330J CHIP C 33PF 
C635 CK73FB1H102K CHIP C 1000PF kK C702 CC73FCH1H100D CHIP C 10PF 
C636 CC73FCH1H330J CHIP C 33PF J C703 CC73FCH1HE80J CHIP C 68PF 


— & Aes 


C637 CC73FCH1HO80D CHIP C 8.0PF D C704,705 CK73FB1H103K CHIP C O.010UF K 
C638 CC73FCH1H120J CHIP C 12PF J C706 CEO4EW1C470M ELECTRO 47UF 16WV 
C639 CC73FCH1H560J CHIP C S6PF J C707 CK73FB1H103K CHIP C 0.010UF K 
C640 CK73FB1H183K CHIP C 0.018UF K C708 CEO4EW1C101M ELECTRO 1OOUF  16WV 
C641 CC73FCH1H120J CHIP C 12PF J C710 CK73FB1H102K CHIP C 1000PF 


C642 CK73FB1H102K CHIP C 1000PF 
C643 CC73FCH1H330J CHIP C 33PF 
C644 CC73FCH1H120J CHIP C 12PF 
C645 CC73FCH1H150J CHIP C 15PF 
C646 CC73FCH1H390J CHIP C 39PF 


C711 C092M1H333K MYLAR 0.033UF 
C712 C91-1083-05 FILM 0.47UF  63WV 
C713 CK73FB1H103K CHIP C 0.010UF K 
C714 C92-0516-05 CHIP-TAN = 4.7UF 16WV 
C715,716 CK73FB1H102K CHIP C 1000PF K 


c 4 <. C.F 


C647 CC73FCH1H100D CHIP C 10PF 
C648 CK73FB1H102K CHIP C 1000PF 
C649 CC73FCH1H160J CHIP C 16PF 


C717 CEO4EW1C101M ELECTRO 100UF 
C719 CC73FCH1HO20C CHIP C 2.0PF C 


(ECR Ke) 


C721-726 CC73FCH1H270J CHIP C 27PF J 
C650 CC73FCH1H240J CHIP C 24PF C727,728 CC73FCH1H1000 CHIP C 1OPF D 
C651 CC73FCH1H150J CHIP C 15PF C729 CC73FCH1HO20C CHIP C 2.0PF C 


C652 CC73FCH1H390J CHIP C 39PF J C730-732 CK73FB1H102K CHIP C 1O00PF K 
C653 CK73FB1H183K CHIP C 0.018UF K C744 CK73FB1H102K CHIP C 1000PF K 
C654 CC73FCH1HO40C CHIP C 4.0PF C C750-757 CC73FCH1H101J CHIP C 1O0PF J 
C655 CK73FB1H102K CHIP C \O00PF kK C758-761 CK73FB1H102K CHIP C 1O000PF kK 
C656 CC73FCH1H150J CHIP C 15PF J C762 CC73FCH1H101J CHIP C 100PF 


C657 CC73FCH1H200J CHIP C 20PF 
C658 CC73FCH1H160J CHIP C 16PF 

C659,660 CK73FB1H102K CHIP C 1000PF 
C661 CC73FCH1H100D CHIP C 10PF 
C662 CC73FCH1HO30C CHIP C 3.0PF 


C770 CEO4EW1C470M ELECTRO 47UF 
C771 CK73FB1H103K CHIP C O0.010UF kK 
C780 CEO4EW1E470M ELECTRO 47UF 25WV 
C781,782 CK73FF1E104Z CHIP C O.10UF 2 
C783 CEO4EW1C470M ELECTRO 47UF 


ou Zn cc GH 


C663 CC73FCH1HO20C CHIP C 2.0PF 
C664 CC73FCH1HO40C CHIP C 4.0PF 
C665,666 CK73FB1H102K CHIP C 1000PF 
C667 CK73FB1E103K CHIP C 0.010UF 
C668 CK73FB1H102K CHIP C 1000PF 


C784 CEO4EW1E470M ELECTRO 47UF 
C785,786 CK73FF1E1042Z CHIP C O.10UF Z 
C787 CEO4EW1C470M ELECTRO 47UF 16WV 
C800 CC73FCH1H390J CHIP C 39PF J 
C801 CC73FCH1H151J CHIP C 150PF 


Fa gee tak Ta) 


C669 CK73FB1E103K CHIP C O.010UF K C802 CC73FCH1H390J CHIP C 39PF J 
C670 CK73FB1H102K CHIP C 1O00PF Kk C803 CC73FCH1HOSOC CHIP C 5.0PF iG 
C671 CC73FCH1H240J CHIP C 24PF J C804 CK73FB1H103K CHIP C O.010UF kK 
C672 CK73FB1H102K CHIP C 1000PF kK C805 CC73FCH1HO20C CHIP C 2.0PF C 
C673 CC73FCH1HO10C CHIP C 1.0PF C C806,807 CK73FB1H103K CHIP C O.010UF K 


C674 CC73FCH1H240J CHIP C 24PF 
C675 CK73FB1E103K CHIP C O.010UF K 

C676 C92-0004-05 CHIP-TAN —1.0UF 16WV 
C677 CEO4EW10221M ELECTRO 220UF  =16WV 
C678 CK73FB1E103K CHIP C 0.010UF 


C808 C92-0004-05 CHIP-TAN — 1.QUF 
(907-912 CK73FB1H102K CHIP C 1O00PF_ Kk 
(914-926 CK73FB1H102K CHIP C 1000PF = K 
TC506,507 C05-0377-05 TRIMMER CAPACITOR —‘10PF 
TC508,5093 C05-0376-05 TRIMMER CAPACITOR — 6PF 


C679 
C680 
C681 
C682,683 
C684 


CQ92M1H822K MYLAR 8200PF 
C91-1083-05 FILM O.47UF 63WV 
CK73FB1H102K CHIP C 1O00PF «kK 
CK73FB1E103K CHIP C 0.010UF K 
CK73FB1H+03K CHIP C O.010UF K 


TC800 C05-0344-05 TRIMMER CAPACITOR 


CN2 £04-0154-05 RF COAXIAL CABLE SOCKET 
CN4 £04-0154-05 RF COAXIAL CABLE SOCKET 
CN5,6 £04-0191-05 RF COAXIAL CABLE SOCKET 
CN7 £40-3238-05 PIN CONNECTOR (3P) 


C685.686 CK73FB1E103K CHIP C 0.010UF K CN10 £04-0154-05 RF COAXIAL CABLE SOCKET 
C687 CC73FCH1HO20C CHIP C 2.0PF C 

C688 CC73FCH1HIRSC CHIP C 1.5PF C CN13 £40-5741-05 PIN CONNECTOR (8P) 

C689 CC73FCH1HO30C CHIP C 3.0PF C CN14 £40-5740-05 PIN CONNECTOR (20P) 
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bO-O/U09O 


RF UNIT (X44-3210-00) 


CN15-17 £04-0154-05 
CN500 * | £40-5740-05 
CNS01 £40-3237-05 
CN502-505 £04-0154-05 
CN506 £40-3238-05 


CN508 £40-5606-05 
CN509 £40-5607-05 
CN510 £23-0996-05 
CN800 £40-4463-05 
CN801 £40-4464-05 


CN901 £40-3300-05 
CN903-907 * | €40-5743-05 
Ji £06-0752-05 
J2,3 E13-0166-05 
£11-0462-05 


£37-0546-05 
£37-0517-05 


F11-1141-04 
F11-1140-04 


J30-0545-05 
= J30-0563-05 


L72-0343-05 


1 * | L39-1254-05 
L2 L19-0324-05 
L3 L40-1021-14 


L40-2701-14 


L L40-4791-14 
Lg L40-2701-14 


L10 L40-1015-48 
11 L19-0324-05 
L12 L40-1005-48 


L40-4705-48 
114,15 L40-1501-14 
L16 L40-1021-14 
L17,18 L40-5691-14 
L40-1292-14 


L40-8291-14 


121,22 L40-1292-14 
L23 (40-5691-14 
124 L40-1292-14 


40-1092-14 


140-3391-14 


(27 L40-1092-14 
L28-31 L34-4262-05 
L32 140-3382-14 
L33 L40-2792-14 


140-3382-14 


L35 L40-2282-14 
L36 (40-2292-14 
L37 L40-2282-14 


34-4289-05 


L L40-2282-14 
L42 L40-1292-14 
L43 L40-2282-14 
* | 134-4392-05 
L40-2282-14 


L40-1292-14 


New soe Desti- 
eto [aes 


RF COAXIAL CABLE SOCKET 

PIN CONNECTOR (20P) 

PIN CONNECTOR (2P) 

RF COAXIAL CABLE SOCKET (2P) 
PIN CONNECTOR (3P) 


PIN CONNECTOR (3P) 
PIN CONNECTOR (4P) 
TERMINAL (TEST) 

PIN CONNECTOR 
PIN CONNECTOR 


PIN CONNECTOR (3P) 
FLAT CABLE CONNECTOR (6P) 
DIN SOCKET 
PIN JACK 

PHONE JACK 


LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH MINIPIN PLUG 


SHIELDING COVER 
SHIELDING CASE 


SPACER (TO XF1) 
SPACER (TO XF3, X800) 


CERAMIC FILTER (8.4MHZ) 
COIL 

TROIDAL COIL 

SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR (100UH) 
TROIDAL COIL 
SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 

SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 

SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 


PARTS LSIT 


149 


L99 


L100 
L101 
L102 
L107 
L108 


110,111 
L112,113 
L301 

304-310 
314-318 


500-505 
506,507 
L508 

L509,510 


ae Desti- 
[a fan] rwte [oe 


(40-2282-14 
L34-4264-05 
140-1021-14 
(34-4265-05 
L19-0324-05 


L40-4785-48 
L19-0324-05 
L40-4705-48 
L40-2785-48 
L40-2285-48 


L19-0324-05 
L39-1255-05 
L40-1285-48 
L39-1255-05 
L40-1015-48 


(39-1255-05 
34-4222-05 
L34-4394-05 
L40-1015-48 
L40-2285-48 


134-4393-05 
140-3395-48 
L34-4394-05 
140-2295-48 
L40-2285-48 


34-4209-05 
L40-3395-48 
(34-0943-05 
(40-4785-48 
(40-3395-48 


L34-0535-05 
L34-0536-05 
L40-1015-48 
140-2285-48 
L40-4705-48 


L19-0324-05 
134-4395-05 
(39-1255-05 
34-4395-05 
(34-4211-05 


(40-1015-48 
L34-4395-05 
34-4207-05 
134-0943-05 
(34-0781-05 


(34-0536-05 
L40-4705-48 
L40-3395-48 
L40-1015-48 
L40-1005-48 


L40-1805-48 
L40-1081-42 
L40-1001-42 
L40-1001-42 
(40-1001-42 


L40-1005-48 
L40-6805-48 
140-1005-48 
(40-2705-48 


SMALL FIXED INDUCTOR 
COIL 

SMALL FIXED INDUCTOR 
COIL 
TROIDAL COIL 


SMALL FIXED INDUCTOR (470NH) 
TROIDAL COIL 

SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR (270NH) 
SMALL FIXED INDUCTOR (220NH) 


TROIDAL COIL 
COIL 

SMALL FIXED INDUCTOR (120NH) 
COIL 

SMALL FIXED INDUCTOR (100NH) 


COIL 
COIL 
COIL 
SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (220NH) 


COIL 
SMALL FIXED INDUCTOR (3.3UH) 
COIL 

SMALL FIXED INDUCTOR (2.2UH) 
SMALL FIXED INDUCTOR (220NH) 


COIL 
SMALL FIXED INDUCTOR (3.3UH) 
COIL 

SMALL FIXED INDUCTOR (470NH) 
SMALL FIXED INDUCTOR (3.3UH) 


COIL 
COIL 

SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (220NH) 
SMALL FIXED INDUCTOR (47UH) 


TROIDAL COIL 
COIL 
COIL 
COIL 
COIL 


SMALL FIXED INDUCTOR (100UH) 
COIL 
COIL 
COIL 
COIL 


COIL 
SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR (3.3UH) 
SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (18UH) 
SMALL FIXED INDUCTOR (0.1UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (68UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (27UH) 


1S-8/US 
PARTS LIST | 


RF UNIT (X44-3210-00) 


ie Desti- 
J 


Desti- 
Reno. [Aes |e] Pars No. 


L511 * | 140-1805-48 SMALL FIXED INDUCTOR (18UH) RK73FB2A222J CHIP R 2.2K 1/10W 
$12,513 L40-2705-48 SMALL FIXED INDUCTOR (27UH) RK73FB2A 103 CHIP R 10K J 1/10W 
(514 (40-2205-48 SMALL FIXED INDUCTOR (22UH) RK73FB2A330J CHIP R 33 J 
L515 140-1805-48 SMALL FIXED INDUCTOR (18UH) RK73FB2A102J CHIP R 10K J 
L516 L40-5695-48 SMALL FIXED INDUCTOR (5.6UH) RK73FB2A330J CHIP R 33 J 


517 L40-1005-48 


SMALL FIXED INDUCTOR (10UH) RK73FB2A101J 


L518 (34-4222-05 COIL RK73FB2A222J 
L519 * | 134-4421-05 COIL RK73FB2A561J 
L520 (34-4222-05 COIL RK73FB2A181J 


(521,522 (40-2285-48 SMALL FIXED INDUCTOR (220NH) RK73FB2A680J 


L523 L40-1005-48 


SMALL FIXED INDUCTOR (10UH) 


RK73FB2A103J 


L524 L40-1095-48 SMALL FIXED INDUCTOR (1UH) R44-55 RK73FB2A223J 
(525,526 (40-2205-48 SMALL FIXED INDUCTOR (22UH) R56 RK73FB2A121J 
1528 * | L34-4396-05 COIL R58 RK73FB2A680J 
529,530 L34-4222-05 COIL RK73FB2A560J 


[531-534 


L40-1015-48 SMALL FIXED INDUCTOR (100UH) 


RK73FB2A680J 


L535 L33-0664-05 CHOKE COIL R62 RK73FB2A220J 
L536 (34-2354-05 COIL R63 RK73FB2A121J 
L537 (40-4795-48 SMALL FIXED INDUCTOR (4.7UH) R65 RK73FB2A220J 
(538 (33-0664-05 CHOKE COIL RK73FB2A121J 


L539 (34-2354-05 COIL 


RK73FB2A220J 


(540 140-4795-48 SMALL FIXED INDUCTOR (4.7UH) R69 RK73FB2A121J 
(541 L33-0664-05 CHOKE COIL R71 RK73FB2A220J 
L542 L34-2354-05 COIL R72 RK73FB2A121J 
(543 L40-4795-48 SMALL FIXED INDUCTOR (4.7UH) RK73FB2A220J 


544 


L33-0664-05 CHOKE COIL 


RK73FB2A121J 


L545 L34-2354-05 COIL R77 RK73FB2A220J 
L546 L40-4795-48 SMALL FIXED INDUCTOR (4.7UH) R78 RK73FB2A121J 
L547 L40-3385-48 SMALL FIXED INDUCTOR (330NH) R80 RK73FB2A220J 
L548 L40-1295-48 SMALL FIXED INDUCTOR (1.2UH) RK73FB2A121J 


(549 


(40-3385-48 SMALL FIXED INDUCTOR (330NH) 


RK73FB2A220J 


L550 L40-2285-48 SMALL FIXED INDUCTOR (220NH) R84 RK73FB2A121J 
L551 140-1015-48 SMALL FIXED INDUCTOR (100NH) R86 RK73FB2A220J 
L552 * | 140-2795-48 SMALL FIXED INDUCTOR (2.7UH) R87 RK73FB2A121J 
L553 L40-1595-48 SMALL FIXED INDUCTOR (1.5UH) RK73FB2A220J 


L554 (40-2295-48 SMALL FIXED INDUCTOR (2.2UH) 


RK73FB2A121J 


L555 140-3395-48 SMALL FIXED INDUCTOR (3.3UH) R92 RK73FB2A151J 
L556 L40-2285-48 SMALL FIXED INDUCTOR (220NH) R93 RK73FB2A223J 
557-559 L40-1015-48 SMALL FIXED INDUCTOR (100UH) R94 RK73FB2A104J 
580,581 140-1005-48 SMALL FIXED INDUCTOR (10UH) RK73FB2A393J 


L601 (40-3395-48 SMALL FIXED INDUCTOR (3.3UH) RK73FB2A330J 


L603 40-2785-48 SMALL FIXED INDUCTOR (270NH) R98 RK73FB2A473J 
L604 (40-1015-48 SMALL FIXED INDUCTOR (100UH) R99 RK73FB2A151J 
X800 L77-1521-15 CRYSTAL RESONATOR (20MHZ) R100 RK73FB2A331J 
XF1 71-0401-05 CRYSTAL FILTER (73.05MHZ) RK73FB2A221J 


XF2 
XF3 


L71-0235-05 
L71-0266-05 


CRYSTAL FILTER 
CRYSTAL FILTER (8830KHZ) 


RK73FB2A101J 
R103 RK73FB2A473J 
R104,105 RK73FB2A151J 
R106 RK73FB2A152J 
RK73FB2A680J 


Q N38-2640-46 


PAN HEAD MACHINE SCREW 


CP500-505 R90-0721-05 MULTI-COMP 4.7K X 16 


RD14BB2E470J RD 47 J 1/4W RK73FB2A220J 

RD14BB2E151J RD 150 J 1/4W RK73FB2A100J 

RK73FB2A101J CHIP R 100 J 1/10W RK73FB2A151J 
J 


RD14BB2E101J RD 100 1/4W RK73FB2A471J 4 


RK73FB2A102J 


RD14BB2E820J 
RK73FB2A221J 
RK73FB2A181J 
RK73FB2A331J 
RK73FB2A470J 


RD J 1/4W 
CHIP R 220 J 1/10W 
CHIP R 180 J ~ 1/10W 
J 
J 


RK73FB2A471J 
RK73FB2A562J 
RK73FB2A220J 
RK73FB2A150J 


CHIP R 330 1/10W 
CHIP R 1/10W 
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bO-O/US 


RF UNIT (X44-3210-00) 


RK73FB2A471J 
RK73FB2A680J 
R119,120 RK73FB2A331J 
R121 RK73FB2A102J 
RK73FB2A100J 


RK73FB2A471J 


R125,126 RK73FB2A 100J 
R127 RK73FB2A180J 
R128 RK73FB2A331J 


RK73FB2A331 J 


RK73FB2A101J 


R132 RK73FB2A223J 
R133 RK73FB2A333J 
R134 RK73FB2A 1225 


RK73FB2A104J 


R RK73FB2A473J 
R142 RK73FB2A473J 
R143 RK73FB2A471J 
R144 RK73FB2A221J 
R RK73FB2A330J 


RK73FB2A471J 
R147 RK73FB2A562J 
R148 RK73FB2A223J 
R150 RK73FB2A181J 
R154 RK73FB2A471J 


R156 RK73FB2A330J 
R157 RK73FB2A182J 
R158 RK73FB2A330J 
R159 RK73FB2A101J 
R160,161 RK73FB2A222J 


R162 RK73FB2A101J 
R163 RK73FB2A332J 
R164 RK73FB2A152J 
R165 | RK73FB2A473J 
R166 RK73FB2A222J 


R167 RK73FB2A101J 
R168 RK73FB2A393J 
R169 RK73FB2A102J 
R170 RK73FB2A223J 
R171,172 RK73FB2A101J 


R RK73FB2A393J 
R174 RK73FB2A223J 
R175 RK73FB2A102J 
R176 RK73FB2A103J 
R RK73FB2A153J 


RK73FB2A563J 
R179 RK73FB2A103J 
R180 RK73FB2A104J 
R181 RK73FB2A222J 
RK73FB2A103J 


RK73FB2A470J 


R184 RK73FB2A121J 
R185 RK73FB2A103J 
R186 RK73FB2A562J 


RK73FB2A470J 


RK73FB2A152J 
RK73FB2A103J 
RK73FB2A151J 
RK73FB2A 102J 


CHIP R 
CHIP R 


“| CHIPR 


CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


tion 
470 J 1/10W 
68 uf 1/10W 
330 J 1/10W 
10K J 1/0w 
J 


10 
18 
330 


(ee ES 


J 
22K uens 
Soke 
12K 

J 


47K 
470 
220 


CC CP Ce Ce 


J 
6K; vd 
AS. 3) 
180 J 
470 J 


18K J 
33 J 
100 J 


100 J 
Sele yd 
TDKoaee 
47K J 
PEASE DS 


Joke 
f OKs 
22K 

J 


J 

(14S 
TOK oe! 
10K ed 
J 


10K 
100K 
2.2K 


SS 


120 
10K 
5.6K 


ce, C.: €.. 4... 


10K 
150 


[ a See a 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 


PARTS LSIT 


R195,196 
R197 
R198 
R199,200 
R201 


R202,203 
R204 

R205,206 
R207,208 
R209 


R210 
R211 
R212,213 
R214 
R215 


R216 
R217 
R218 
R219 
R220 


R221 
R222 
R223 
R224 
R225 


R226 
R229 
R230 
R231,232 
R233 


R234 
R235 

R236,237 
R238 
R239 


R240 
R241,242 
R243 
R244 
R245 


R246 
R248 
R249 
R250 
R251 


R252 
R253 
R256 
R257 
R258 


R259 
R260 
R261 
R262 
R263 


R264 
R265 
R266 
R267 


aed Desti- 
[eine owl] rows [towns | 


RK73FB2A330J 
RK73FB2A273J 
RK73FB2A103J 
RK73FB2A221J 
RK73FB2A473J 


RK73FB2A680J 
RK73FB2A101J 
RK73FB2A471J 
RK73FB2A330J 
RK73FB2A471J 


RK73FB2A102J 
RK73FB2A472J 
RK73FB2A330J 
RK73FB2A103J 
RK73FB2A823J 


RK73FB2A681J 
RK73FB2A151J 
RK73FB2A332J 
RK73FB2A103J 
RK73FB2A101J 


RK73FB2A102J 
RK73FB2A103J 
RK73FB2A392J 
RK73FB2A332J 
RK73FB2A223J 


RK73FB2A562J 
RK73FB2A103J 
RK73FB2A152J 
RK73FB2A221J 
RK73FB2A152J 


RK73FB2A101J 
RK73FB2A152J 
RK73FB2A101J 
RK73FB2A152J 
RK73FB2A101J 


RK73FB2A152J 
RK73FB2A331J 
RK73FB2A152J 
RK73FB2A101J 
RK73FB2A152J 


RK73FB2A221J 
RK73FB2A822J 
RK73FB2A222J 
RK73FB2A103J 
RK73FB2A153J 


RK73FB2A102J 
RK73FB2A472J 
RK73FB2A472J 
RK73FB2A101J 
RK73FB2A331J 


RK73FB2A104J 
RK73FB2A102J 
RK73FB2A331J 
RK73FB2A102J 
RK73FB2A332J 


RK73FB2A222J 
RK73FB2A272J 
RK73FB2A332J 
RK73FB2A822J 


LS-G/U5S 
PARTS LIST 


RF UNIT (X44-3210-00) 


Desti- ew Desti- 
Rene, [adenine Parsmo, | escrnion | Raion | | Reto. [Aes] amano, [| Oescrnvon | an | 


R268 RK73FB2A273J CHIP R 27K 1/10W R517-519 RK73FB2A470J CHIP R 1/10W 
R269 RK73FB2A103J CHIP R 10K 1/10W R520 RK73FB2A101J CHIP R es 1/10W 
R271 RK73FB2A224J CHIP R 220K J 1/10W R521 RK73FB2A223J CHIP R CK WOW, 
R272 RK73FB2A104J CHIP R 100K J 1/10W R522 RK73FB2A331J CHIP R 330 J 1/10W 
R276 RK73FB2A474J CHIP R J R523 RK73FB2A470J CHIP R 47 J 1/10W 


R277 RK73FB2A103J CHIP R 3 R524,525 RK73FB2A102J CHIP R J 1/10W 
R278 RK73FB2A224J CHIP R 220K J = 1/10W R526 RK73FB2A331J CHIP R 330 J 1/10W 
R279 RK73FB2A473J CHIP R 47K J 1/10W R527 RK73FB2A680J CHIP R 68 J 1/10W 
R280 RK73FB2A223J CHIP R 22K ee eae OW, R528 RK73FB2A391J CHIP R 390 J T/10W 
R281 RK73FB2A222J CHIP R 4 R529 RK73FB2A680J CHIP R 68 J 1/10W 


R284 RK73FB2A224J CHIP R J R530 RK73FB2A103J CHIP R 10K J 1/10W 
R285 RK73FB2A103J CHIP R 10K = =J = 1/10W R531 RK73FB2A222J CHIP R BAK JS) 1 /I0W: 
R286 RK73FB2A101J CHIP R 100 J 1/10W R532 RK73FB2A151J CHIP R 150 J 1/0W 
R287 RK73FB2A103J CHIP R WOK J = 1/10W R533 RK73FB2A680J CHIP R 68 J 1/10W 
R288 RK73FB2A472J CHIP R J R534 RK73FB2A101J CHIP R 100 J 1/10W 


R289 RK73FB2A103J CHIP R J R535 RK73FB2A471J CHIP R 1/10W 
R290,291 RK73FB2A472J CHIP R 47K J 1/10W R536 RK73FB2A470J CHIP R 47 J 1/10W 
R292,293 RK73FB2A681J CHIP R 680 J 1/10W R537 RK73FB2A220J CHIP R 22 J 1/10W 
R294-297 RK73FB2A224J CHIP R 220K J  1/10W R545 RK73FB2A103J CHIP R 10K J 1/10W 
R298 RK73FB2A472J CHIP R J R546 RK73FB2A821J CHIP R 1/10W 


R320 RK73FB2A472J CHIP R R547 RK73FB2A331J CHIP R 1/10W 
R322,323 RK73FB2A223J CHIP R 22K SS 1/10W R548,549 RK73FB2A470J CHIP R 47 J 1/10W 
R324 RK73FB2A101J5 CHIP R 100 J 1/10W R550 RK73FB2A181J CHIP R 180 J /10W 
R325 RK73FB2A102J CHIP R 1.0K J  1/10W R551 RK73FB2A221J CHIP R 220 J /\0W 


R329 RK73FB2A224J CHIP R 


R552 RK73FB2A101J CHIP R 100 J 1/10W 


R330 RK73FB2A104J5 CHIP R J R553 RK73FB2A333J CHIP R J /\0W 
R331 RK73FB2A684J CHIP R 680K J 1/10W R554 RK73FB2A682J CHIP R 6.8K J = 1/10W 
R332 RK73FB2A103J CHIP R AOS VOW: R555,556 RK73FB2A101J CHIP R 100 J /\0W 
R333 RK73FB2A680J CHIP R 68 J 1/10W R557 RK73FB2A221J CHIP R 220 J /10W 


R334 RK73FB2A391J 


CHIP R 


R558 RK73FB2A101J CHIP R 


/\0W 


R335 RK73FB2A272J CHIP R 
R336,337 RK73FB2A104J CHIP R 100K =J = = 1/10W 
R338 RK73FB2A154J CHIP R 150K =J = 1/10W 
R339 RK73FB2A224J CHIP R 220K J 1/10W 
R340 RK73FB2A101J CHIP R 


R559,560 RK73FB2A473J CHIP R J 1/10W 
R561,562 RK73FB2A101J CHIP R 100 J 1/10W 
R563 RK73FB2A102J CHIP R 10K J 1/10W 
R564 RK73FB2A681J CHIP R 680 J 1/10W 
R565 RK73FB2A101J CHIP R 1/10W 


R351-362 RK73FB2A103J CHIP R R566 RK73FB2A471J CHIP R J /10W 
R363 R92-0670-05 CHIP R 0 OHM R567 RK73FB2A221J CHIP R 220 J /10W 
R380 RK73FB2A682J CHIP R 68K J 1/10W R570,571 RK73FB2A222J CHIP R 22K J 1/10W 
R381 RK73FB2A183J CHIP R 18K J 1/10W R572 RK73FB2A272J CHIP R 27K J 1/10W 
R382 RK73FB2A181J CHIP R R580-583 RK73FB2A223J CHIP R J /\0W 


R383-385 R92-0670-05 CHIP R R584 RK73FB2A101J CHIP R J 

R386 RK73FB2A330J CHIP R 33 J 1/10W R586 RK73FB2A682J CHIP R GiSKar ed /\0W 
R500 RK73FB2A103J CHIP R 10K J 1/10W R587 RK73FB2A473J CHIP R 47K J 1/10W 
R501 RK73FB2A470J CHIP R 47 J 1/10W R588,589 RK73FB2A101J CHIP R 100 J /\0W 
R502 RK73FB2A331J CHIP R J R591 RK73FB2A682J CHIP R 


R503 RK73FB2A472J CHIP R J R592 RK73FB2A473J CHIP R 
R504 ~- RK73FB2A681J CHIP R 680 J 1/10W R593,594 RK73FB2A101J - | CHIPR 100 J 1/10W 
R505 RK73FB2A561J CHIP R 560 J 1/10W R596 RK73FB2A682J CHIP R 6.8K J  1/10W 
R506 RK73FB2A333J CHIP R 33K = J 1/10W R597 RK73FB2A473J CHIP R 47K J 1/10W 
R507 RK73FB2A101J CHIP R J R598,599 RK73FB2A1U1J CHIP R 


R508 RK73FB2A272J CHIP R J R601 RK73FB2A682J CHIP R 

R509 RK73FB2A681J CHIP R 680 J 1/10W R602 RK73FB2A473J CHIP R 47K J 1/10W 

R510 RK73FB2A470J CHIP R 47 J 1/10W R603 RK73FB2A101J CHIP R 100 J 1/10W 

R511 RK73FB2A122J CHIP R 1.2K J 1/10W R604 RK73FB2A470J “| CHIPR 47 J 1/10W 
. | R512 RK73FB2A472J CHIP R J R605 RK73FB2A392J CHIP R 


R513 
R514 
R515 
R516 


RK73FB2A103J 
RK73FB2A220J5 
RK73FB2A331J 
RK73FB2A560J 


CHIP R 
CHIP R 22 

CHIP R 330 
CHIP R 


R606 
R608 . 

R609,610 
R611 


RK73FB2A103J 
RK73FB2A471J 
RK73FB2A103J 
RK73FB2A102J 


CHIP R 
CHIP R 470 J 1/10W 
CHIP R 10K J 1/10W 
CHIP R 


1/10W 
1/10W 


a 
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bO7-“O/UO 


PARTS LSIT 


RF UNIT (X44-3210-00) 


New — 
pan 


R612 RK73FB2A821J CHIP R 820 /\0W 
R613 RK73FB2A271J CHIP R 270 J 1/10W 
R614 RK73FB2A101J CHIP R 100 J 1/10W 
R615 RK73FB2A220J CHIP R 22 J /\OW 
R616 RK73FB2A470J CHIP R 47 J 1/10W 
R617 RK73FB2A392J CHIP R 39K J 1/10W 
R618 RK73FB2A103J CHIP R 10K J 1/10W 
R619 RK73FB2A220J CHIP R 22 J 1/10W 
R620 RK73FB2A471J CHIP R 470 J 1/10W ° 
R621 RK73FB2A183J CHIP R 18K J 1/10W 
R622 RK73FB2A122J CHIP R 1.2K J 1/10W 
R623 RK73FB2A102J CHIP R 1.0K J 1/10W 
R624 RK73FB2A334J CHIP R 330K J  1/10W 
R625 RK73FB2A182J CHIP R 18K J  1/10W 
R626 RK73FB2A331J CHIP R 330 J 1/10W 


R627 RK73FB2A102J CHIP R 10K J 1/10W 
R628 RK73FB2A101J CHIP R 100 J 1/10W 
R629 RK73FB2A821J CHIP R 820 J 1/10W 
R630 RK73FB2A822J CHIP R 82K J  1/10W 
R631 RK73FB2A103J CHIP R 10K J 1/10W 
R632 RK73FB2A102J CHIP R 10K J 1/10W 
R633 RK73FB2A181J CHIP R 180 J 1/10W 
R634 RK73FB2A331J CHIP R 330 J 1/10W 
R635 RK73FB2A823J CHIP R 82K J I/10W 
R636 RK73FB2A333J CHIP R 33K J 1/10W 


R637 RK73FB2A101J CHIP R 100 J. 1/10W 
R638 RK73FB2A470J CHIP R 47 J 1/10W 
R639 RK73FB2A682J CHIP R 68K J 1/10W 
R640 RK73FB2A102J CHIP R 10K J  1/10W 
R641 RK73FB2A151J CHIP R 150 J 1/10W 


R642 RK73FB2A150J CHIP R 15 J 1/10W 
R643 RK73FB2A471J CHIP R 470 J 1/10W 
R644 RK73FB2A103J CHIP R 10K J 1/10W 
R645 RK73FB2A392J CHIP R SOK AoW 
R646 RK73FB2A822J CHIP R B.2K J  1/10W 


Desti- 
nation 


R647 RK73FB2A102J CHIP R 1.0K J 1/10W 
R648 RK73FB2A684J CHIP R 680K J 1/10W 
R649 RK73FB2A182J CHIP R 18K J 1/10W 
R650 RK73FB2A103J CHIP R 10K J 1/10W 
R651 RK73FB2A472J CHIP R 47K J  1/10W 


R652 


RK73FB2A103J CHIP R 10K J 1/10W 
R653 RK73FB2A104J CHIP R 100K =6J)o1/10W 
R655-656 RK73FB2A103J CHIP R 10K J 1/10W 
R657 RK73FB2A471J CHIP R 470 J 1/10W 
R658 RK73FB2A101J CHIP R 100 J 1/10W 


R659 RK73FB2A470J CHIP R 47 J 1/10W 
630-697 RK73FB2A221J CHIP R 220 J 1/10W 
R699 RK73FB2A102J CHIP R 10K J 1/10W 
R710-712 RK73FB2A103J CHIP R 10K J 1/10W 
R800 RK73FB2A223J CHIP R 22K J 1/10W 


R801 RK73FB2A103J CHIP R 10K J 1/10W 
R802 RK73FB2A222J CHIP R 22K J  1/10W 
R803 RK73FB2A271J CHIP R 270 J 1/10W 
R804 RK73FB2A101J CHIP R 100 J /10W 
R901-902 RK73FB2A101J CHIP R 100 J 1/10W 


R903-906 RK73FB2A101J CHIP R 100 J 1/10W 
R908-920 RK73FB2A101J CHIP R 100 J 1/10W 
R925-928 RK73EB2B221J CHIP R 220 J 1/8W 
VR2 R12-6417-05 TRIMMING POT. 1K 
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| Ret. No. [Adress New] Parts No. Description 


VR3 R12-6427-05 TRIMMING POT. 47K 
VR901-904 R31-0605-05 VARIABLE RESISTOR 100K 
VR905,906 R31-0606-05 VARIABLE RESISTOR 10K 


$51-1428-05 
$51-1420-05 
$31-2420-05 


RELAY 
RELAY 
SLIDE SWITCH 


LFBO1 DIODE 


RLS245 DIODE 
1SV128 DIODE 
LFBO1 DIODE 


18V128 DIODE 


RLS135 DIODE 
1SV128 DIODE 
RLS135 DIODE 
1SV128 DIODE 


RLS135 DIODE 


1SV128 DIODE 


RLS135 DIODE 
1$V128 DIODE 
RLS135 DIODE 


1$V128 DIODE 


RLS135 DIODE 


1$V128 DIODE 
RLS135 DIODE 
18V128 DIODE 


RLS135 


18V128 


RLS135 DIODE 
18V128 DIODE 
RLS135 DIODE 


1$V128 


RLS135 


18V128 DIODE 
RLS135 DIODE 
18V128 DIODE 


RLS135 


1$V128 


RLS135 DIODE 
1$V128 DIODE 
DAN235K DIODE 


HSM88ASR 


LFBO1 


1$V172 DIODE 
RD6.2M(B1) ZENER DIODE 
B30-2004-05 LED 
RD12M(B2) ZENER DIODE 


1$$355 DIODE 


RD3.0M(B2) ZENER DIODE 
1$S355 DIODE 
B30-2004-05 LED 


LFBO1 DIODE 


1$S355 DIODE 


DAN202K DIODE 
1$V128 DIODE 
RD6.2M(B1) ZENER DIODE 


RD4.7M(B2) ZENER DIODE 


1$$355 
1SV166 


DIODE 
DIODE 


Desti- 
nation 


D501 
0502 
D503 
0504 
D505 


D506 
0507 
D508 
1C1,2 
\C6 


\C7 
1C8 

IC3 

IC10 
1C500-502 


om ew] ee 


RLS73 
1SV166 
RLS73 
1SV166 
RLS73 


1SV166 
RLS73 
1$$181 
TC9174F 
NJM2904M 


M62363FP 
NJM2902M 
NJM2903M 


NJM78LO5UA 


F71022 


1C503 
1C505,506 
1C507 
1C508 
1C503 


10510 
10511 
PL1,2 


SN16913P 
MB86001PF 
SN76514N 
MB86001 PF 


TA78LO9F 
TA78DSO9F 
B30-2134-05 
DTA124EK 
DTC124EK 


FMA 
2SC2954 
2SC2712(Y) 
FMG4 
3SK131(M) 


2SK2218(5) 
2SC2954 
2SK520(K44) 
2SD1624(S) 
2SC2714(Y) 


3SK131(M) 
2SK520(K43) 
28€2712(Y) 
3SK131(M) 
3SK184(R) 


3SK131(M) 
DIC124EK 
28C2712(Y) 
DTC143TK 
2SC2712(Y) 


DTA124EK 
28€2712(Y) 
2SK208(Y) 
DTC124EK 
2SC2712(Y) 


28€2712(Y) 
2SB1188(Q,R) 
DTC124EK 

2SB1188(Q,R) 
DTC143EK 


FMC3 
DTA143EK 
FMC3 

DTA143EK 


UPD74HC3906 


Description 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
\C (CMOS 1/0 EXTENSION) 
IC (OP AMP X2) 


IC (8bit D/A CONVERTER) 
IC (OP AMP X4) 
\C (COMPARATOR X2) 


IC (VOLTAGE REGULATOR/ +5V) 


\C (DDS) 


IC (DUAL DECADE COUNTER) 
IC (DUBLE BALANCED MIXERS) 


IC 
IC (MIXER) 
IC 


IC 

LAMP 

DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


TRANSISTOR 


TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
FET 


FET 
TRANSISTOR 
FET 

TRANSISTOR 
TRANSISTOR 


FET 
FET 
TRANSISTOR 
FET 
FET 


FET 

DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 
TRANSISTOR 


DIGITAL TRANSISTOR 
TRANSISTOR 

FET 

DIGITAL TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 


TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 


IC (VOLTAGE REGULATOR/ +9V) 


PARTS LIST 


Desti- 
nation 


0500-503 


0504,505 
0506-508 
Q510,511 
0512-514 
0515 


0516-519 
0520-523 
0524,525 
0526 

0527-529 


0530 
0531 
0532 
0533 
0534-536 


$901,902 
$903 
$904 


A501 


C113,114 
C115 
C116 


2SA1162(Y) 
DTC114EK 
DTC114EK 
DTA114EK 
28€2712(Y) 


2SK508NV(K53) 
28C2712(Y) 
2SC2712(Y) 
2SC2714(Y) 
28C2712(Y) 


DTC114EK 
2SKS08NV(K53) 
28C2714{Y) 
2SC2996(Y,0) 
2SC3722K(R) 


28C2712(Y) 
2SC2714(Y) 
282954 
DTA124EK 
2SC3722K(R) 


2SD1757K 
2SC2714(Y) 
28C2714(Y) 
157-101-53019 
157-302-53008 


157-101-53019 
157-302-53008 


W02-1687-15 
W02-1861-05 
W02-1660-15 


X58-3390-03 


CK73FF1H473Z 
CC73FCH1H101J 
CC45FCH2HO30C 
CC73FCH1H560J 
CK73FF1H473Z 


CEO4EW1HO10M 
CK73FB1H103K 
CK73FB1H102K 
CK73FB1H103K 
CM9302H102J 


CC45FSL2H331 J 
CC45FSL2H271J 
CM93D2H102J 
CC45FSL2H151J 
CM93D2H222J 


CC45FSL2H181J 
CC45FSL2H101J 
CM9302H102J 
CM93D2H561J 
CC45FSL2H471J 


CC45FSL2H181J 
CC45FSL2H391J 
CC45FSL2H471J 


13-8705 © 


RF UNIT (X44-3210-00) 
FINAL UNIT (X45-351X-XX) 


Desti- 
nation 


Description 


TRANSISTOR 

DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


TRANSISTOR 


FET 

TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


DIGITAL TRANSISTOR 


FET 

TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


DIGITAL TRANSISTOR 


TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
THERMISTOR 
THERMISTOR 


THERMISTOR 
THERMISTOR 


CHIP C 
CHIP C 
CERAMIC 
CHIP C 
CHIP C 


ELECTRO 
CHIP C 
CHIP C’ 
CHIP C 
MICA 


CERAMIC 
CERAMIC 
MICA 
CERAMIC 
MICA 


CERAMIC 
CERAMIC 
“MICA 
MICA 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 


3K 


100 
3K 


ENCODER (FILTER) 
ENCODER (RIT/XIT) 
ENCODER (M.CH/VFO.CH) 


SUB UNIT (VCO2) 


0.047UF 
100PF 
3.0PF 
S6PF 
0.047UF 


1.QUF 
0.010UF 
1000PF 
0.010UF 
1000PF 


330PF 
270PF 
1000PF 
150PF 
2200PF 


180PF 
100PF 
1000PF 
S60PF 
470PF 


180PF 
390PF 
470PF 


2-717 E,E2,E3;E9 
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bUO-Olrunyd 
PARTS LSIT 


FINAL-UNIT (X45-351X-XX) 


or, Desti- 


Now Desti- 


(117 CC45FSL2H271J CERAMIC —.270PF J C436 CK73FB1H102K CHIP C 1000PF 
C118 CC45FSL2H391J CERAMIC 390PF J C437 CK73FB1H103K CHIP C 0.010UF 
C119 CC45FSL2H471J CERAMIC  —470PF J C438 CEO4EW1H010M ELECTRO 1.0UF 
C120 * | CC45FSL2H181J CERAMIC —_180PF J C439 CK73FB1H103K ChIP C 0.010UF 
C121 CC45FSL2H331J CERAMIC  330PF J C450 CK73FB1H103K CHIP C 0.010UF 
C122 CC45FSL2H820J CERAMIC —-82PF 4] (452-454 CK73FB1H103K CHIP C 0.010UF 
C123 CC45FSL2H331J CERAMIC =. 330PF J C455 CK73FB1H102K CHIP C 1000PF 
C124 CC45FSL2H121J CERAMIC —-120PF J C456-458 CK73FB1H103K CHIP C 0.010UF 
C125 CC45FSL2H270J CERAMIC —.27PF J C461 CC73FSL1H221J CHIP C 220PF 
C126 CC45FSL2H151J CERAMIC —-150PF J 


C465 CK73FB1E104K CHIP C 0.10UF 


C127 CC45FSL2H471J CERAMIC = 470PF J C466-471 CK73FF1C105Z CHIP C 1.QUF 
C128 CC45FSL2H270J CERAMIC =. 27PF J C472,473 CK73FB1E104K CHIP C 0.10UF 
C129 CC45FSL2H220J CERAMIC =. 22PF J C479 CEO4EW1H010M ELECTRO 1.0UF 
C130 CC45FSL2H331J CERAMIC = 330PF J C480-485 CK73FB1H103K CHIP C 0.010UF 
C131 CC45FSL2H471J CERAMIC 47 0PF J C486-488 CK73FB1E104K CHIP C 0.10UF 


C132 CC45FSL2H680J CERAMIC —-68PF 


C489 CC73FCH1H470J CHIP C 47PF 


C133 CC45FSL2H560J CERAMIC —56PF C490,491 CK73FB1H103K CHIP C 0.010UF 
C134 CC45FSL2H151J CERAMIC —-150PF u C492 CK73FB1E104K CHIP C 0.10UF 
C135 CC45FSL2H471J CERAMIC = 470PF J C493 CK73FB1H103K CHIP C 0.010UF 
C136 CC45FSLZH560J CERAMIC —_S6PF J 


0494-496 CK73FB1E104K CHIP C 0.10UF 


C137 CC45FSL2H151J CERAMIC 150PF C497-499 CK73FB1H103K CHIP C 0.010UF 
C138 CC45FSL2H331J CERAMIC 330PF J C502 CK73FB1E473K CHIP C 0.047UF 
C139 CC45FSL2H330J CERAMIC =. 33PF J C503 CK73FB1H102K CHIP C 1000PF 
C140,141 CC45FSL2H221J CERAMIC  220PF J (504,505 CK73FB1E473K CHIP C 0.047UF 
C142 CC45FSL2H101J CERAMIC 100PF J C506 CK73FB1E223K CHIP C 0.022UF 
C143,144 CC45FSL2H151J CERAMIC —-150PF C507 CK73FB1H681K CHIP C 680PF 
C145 CC45FSL2H120J CERAMIC —-12PF J C508,503 CK73FB1E473K CHIP C 0.047UF 
C146 CC45FSL2H271J CERAMIC =. 270PF J C510,511 CK73FB1E223K CHIP C 0.022UF 
C147 CC45FSL2H390J CERAMIC —-39PF J C512 CEO4EW1C100M ELECTRO 10UF 
CC45FSL2H820J CERAMIC = 82PF (513 CC45FSL2H151J CERAMIC —-150PF 


C CC45FSL2H100D CERAMIC —‘10PF D (514,515 CK73FB1E223K CHIP C 0.022UF 
C151 CC45FSL2H121J CERAMIC —-120PF J C516 CEO4EW1E101M ELECTRO 1Q0UF 
C152 CC45FSL2H470J CERAMIC = 47PF J C517 CM93D2H681J MICA 680PF 
C153 CC45FSL2H330J CERAMIC =. 33PF | C518,519 C91-1004-05 CHIPC . 6800PF 
C15 CC45FSL2H820J Ce e82R 5 J C520 CK73FB1H102K CHIP C 1000PF 


CC45FSL2H1000D CERAMIC —_-10PF D C521 CK73FB1E473K CHIP C 0.047UF 
C162 * | CC45FSL2HOS0D CERAMIC —9.0PF D C522 CEO4EW1C100M ELECTRO 1OUF 
C163 CC45FSL2H270J CERAMIC = -.27PF J C523 : CK73FB1E223K CHIP C 0.022UF 
C301,302 CK73FB1H103K CHIP C O.010UF Kk C524 CEO4EW1E470M ELECTRO 47UF 
C304 CC73FCH1H101J CHIP C 100PF J C525 CM73F2H122J CHIP C 1200PF 


C305 CC73FCH1H181J 180PF 
C306 CC73FCH1H390J CHIP C 39PF J 

C401 CEO4EW1C470M ELECTRO 47UF 16WV 
C402 CEO4EW1C100M ELECTRO JOUF 16WV 
C405 CEO4EW1E470M ELECTRO 47UF 25WV 


C526 CC45FSL2H151J CERAMIC 150PF 
C527 CEO4EW1E101M ELECTRO 100UF 
C528,529 CK73FB1E104K CHIP C 0.10UF 
C533 CM73F2H561J CHIP C S60PF 
C550 CK73FB1E104K CHIP C 0.10UF 


C406, 407 CK73FB1E104K CHIP C O.10UF K 
C408 CEO4EW1E470M ELECTRO 47UF 25WV 


C551 CK73FB1H103K CHIP C 0.010UF 
(552,553 CK73FB1H102K CHIP C 1000PF 


C409 CK73FB1E104K CHIP C O.10UF Kk C554 CK73FB1H223K CHIP C 0.022UF 
C410 CEO4EW1C470M ELECTRO 47UF 16WV C557 CK73FB1H102K CHIP C 1000PF 
C411 CK73FB1H103K CHIP C O.O10UF K C558 CK73FB1H103K CHIP C 0.010UF 


C412,413 CK73FB1H222K CHIP C 2200PF = K 
C414 CEO04EW1C330M ELECTRO 33UF 16WV 
C415,416 CEO4EW1C101M ELECTRO 100UF 16WV 
C417 CK73FB1H103K CHIP C O.010UF kK 
C418-420 CK73FB1H102K CHIP C 1000PF kK 


C559 CK73FB1E104K CHIP C 0.10UF 
C560-563 C91-1171-05 HVC 0.01UF 
C601 CK73FB1H103K CHIP C 0.010UF 
C602 CEO4EW1E102M ELECTRO 1000UF 
C603 CK73FB1H103K CHIP C 0.010UF 


C421 CK73FB1H103K CHIP C O.010UF K 
C422 CEO4EW1E470M ELECTRO 47UF 25WV 
C431-433 CK73FB1H103K CHIP C O.010UF K 
C435 CK73FB1E104K CHIP C O.10UF K 


C605,606 CK73FB1H103K CHIP C 0.010UF 
C608,609 CK73FB1E104K CHIP C 0.10UF 
C610,611 CK73FB1E473K CHIP C 0.047UF 
C612,613 CEO4EW1E470M ELECTRO 47UF 
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lLO-G/UD 
PARTS LIST | 


FINAL UNIT (X45-351X-XX) 


New FerC Desti- 
Addre ! ; 
Ret. No. | ade parts Pata Na peccEnues nation 


L108 39-1223-05 TROIDAL COIL (CORE : L92-0107-05) 
(109,110 L39-1221-05 TROIDAL COIL (CORE : L92-0108-05} 


C614 CEO4EW1E102M ELECTRO 1O00UF 
C620 CK73FF1E104Z CHIP C 0.10UF 


(621,622 CEO4EW1E470M ELECTRO 47UF L111 L34-1279-05 COIL 
C623 CK73FF1E104Z CHIP C 0.10UF L112 (34-1281-05 COIL 
C701-711 CK73FB1H103K CHIP C 0.010UF L113 L34-1279-05 COIL 


Chiz CEO4EW1C471M ELECTRO 470UF 


L114 L34-1280-05 COl 
C713 CK73FB1E103K CHIP C 0.010UF L115 134-1281-05 COIL 
C901 CK73FB1H103K CHIP C 0.010UF L116 (34-1282-05 COIL ; 
C903 CEO4EW1H2R2M ELECTRO 2.2UF SOWV L301,302 (40-1015-48 SMALL FIXED INDUCTOR (100UH) 


TC1 C05-0030-15 TRIMMER CAPACITOR —20PF 


1303,304 L34-1035-05 COIL 


CN1,2 £04-0191-05 RF COAXIAL CABLE SOCKET L401 L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
CN3 £40-5469-05 FLAT CABLE CONNECTOR (12P) L450 L40-2215-48 SMALL FIXED INDUCTOR (220UH) 
CN4 £40-5068-05 PIN CONNECTOR (11P) L451 L34-0943-05 COIL 
CN5 £23-0996-05 TERMINAL (TEST) L452 134-4255-05 COIL 


CN301 £40-3238-05 PIN CONNECTOR (3P) 


L453 


L40-4711-15 SMALL FIXED INDUCTOR 


CN302-305 £04-0191-05 RF COAXIAL CABLE SOCKET L454 L40-2221-33 SMALL FIXED INDUCTOR 
CN306,307 £23-0996-05 TERMINAL (TEST) L455,456 34-4254-05 COIL 

CN401 £23-5745-05 FLAT CABLE CONNECTOR (20P) 457,458 L34-4255-05 COIL 

CN402 £40-5469-05 FLAT CABLE CONNECTOR (12P) L460 (40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
CN403 £40-3242-05 PIN CONNECTOR (7P) 1461-465 L40-1092-12 SMALL FIXED INDUCTOR 


CN404 £40-3237-05 PIN CONNECTOR (2P) 

CN405 £40-3239-05 PIN CONNECTOR (4P) 

CN406 £40-5470-05 FLAT CABLE CONNECTOR (13P) 
CN407 £40-3240-05 PIN CONNECTOR (5P) 

CN410 £04-0154-05 RF COAXIAL CABLE SOCKET 


L466 140-1592-15 SMALL FIXED INDUCTOR 
L501 * | 140-1505-48 SMALL FIXED INDUCTOR (15UH) 
L502 L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
L503 L39-0481-05 TROIDAL COIL 

504 (33-0617-15 CHOKE COIL 


CN411 £40-3239-05 PIN CONNECTOR (4P) 


(505,506 


L33-0699-05 CHOKE COIL 


CN412 £04-0154-05 RF COAXIAL CABLE SOCKET L507 L39-1257-05 TROIDAL COIL 
CN413 £40-3238-05 PIN CONNECTOR (3P) 508,509 L33-0617-15 CHOKE COIL 
CN501,502 £04-0191-05 RF COAXIAL CABLE SOCKET L510 L39-0482-05 . | TROIDAL COIL 


CN503 £40-3240-05 PIN CONNECTOR (5P) L511 L33-0651-05 CHOKE COIL 
CN504 £40-3238-05 PIN CONNECTOR (3P) L512 133-0617-15 CHOKE COIL 
CN505-507 £23-0996-05 TERMINAL (TEST) L513 (39-1209-25 TROIDAL COIL 


CN601 £40-3238-05 PIN CONNECTOR (3P) 514 * | 140-1505-48 SMALL FIXED INDUCTOR (15UH) 
CN602 £40-3239-05 PIN CONNECTOR (4P) 515,516 * | L92-0150-05 TROIDAL CORE (W501) 
£40-5470-05 FLAT CABLE CONNECTOR (13P) 1520, 140-3985-48 SMALL FIXED INDUCTOR (390NH) 


£40-3240-05 PIN CONNECTOR (5P) 
£40-3237-05 PIN CONNECTOR (2P) 
£37-0539-05 LEAD WIRE WITH CONNECTOR 
£37-0525-05 LEAD WIRE WITH TERMINALR 
£37-0067-05 LEAD WIRE WITH MINIPIN PLUG 


L601 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 
L40-1092-12 SMALL FIXED INDUCTOR 


N67-3010-46 
N87-3006-46 


PAN HEAD SEMS SCREW 
BRAZIER HEAD TAPTITE SCREW 


F29-0014-05 INSULATING BUSH RK73FB2A100J CHIP R 10 J 1/10W 
F06-4029-05 FUSE (4A 250V) : C/5 R2-5 RK73FB2A330J CHIP R 33 J 1/10W 
F53-0093-05 FUSE (5A 125V) : D/5 R6-9 RK73FB2A270J CHIP R 27 J 1/10W 

R10 RK73FB2A181J CHIP R 180 J 1/10W 
J13-0075-05 FUSE CLIP : C/5 RK73FB2A101J CHIP R 1/10W 


L72-0319-05 CERAMIC FILTER (455KHZ) 
L72-0333-05 CERAMIC FILTER (455KHZ) 
L72-0366-05 CERAMIC FILTER (455KHZ) 
(40-2221-33 SMALL FIXED INDUCTOR 
L39-0480-15 TROIDAL COIL 


RK73FB2A473J CHIP R 1/10W 
R15 RK73FB2A103J CHIP R 10K J 1/10W 
R20 RK73FB2A393J CHIP R 39K J 1/10W 
R21 RK73FB2A223J CHIP R 22K J 1/10W 
RK73FB2A104J CHIP R 1/10W 


(40-2221-33 SMALL FIXED INDUCTOR 
140-1015-48 SMALL FIXED INDUCTOR (100UH) 
139-0491-05 TROIDAL COIL (CORE : L92-0107-05) 
L39-0492-05 TROIDAL COIL (CORE : L92-0107-05) 
L39-0493-05 TROIDAL COIL (CORE : L92-0107-05) 


RK73FB2A104J CHIP R 1/10W 
R305 RK73FB2A473J CHIP R 47K J 1/10W 
R401 RK73FB2A100J CHIP R 10 J 1/10W 
R402 RK73FB2A272J =~ | CHIPR 27K J  1/10W 
RK73FB2A273J CHIP R 1/10W 


L39-1223-05 TROIDAL COIL (CORE : L92-0107-05) RK73FB2A473J CHIP R J 1/10W 

L39-1224-05 TROIDAL COIL (CORE : L92-0107-05) R406 RK73FB2A150J CHIP R 15 J 1/10W 

139-1225-05 TROIDAL COIL (CORE : L92-0107-05) RK73FB2A221J CHIP R 220 eS) OW 
J 


L39-1222-05 TROIDAL COIL (CORE : L92-0107-05) RK73FB2A101J CHIP R 1/10W 
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bO-O/VUO 


FINAL UNIT (X45-351X-XX) 


Parts No. 


R92-1332-05 
RK73FB2A182J 
RK73FB2A101J 
R416 RK73FB2A220J 
RK73FB2A101J 


RK73FB2A102J 
R419 RK73FB2A104J 
R420 RK73FB2A102J 
R421 RK73FB2A393J 


RK73FB2A220J 


R443,444 


R445,446 


R453 


R454,455 


R457 458 


R460 


+461 


R463,464 
R465,466 
R467-470 


R471 


R475 


R476 


R483 


R484 


R487-489 
R490 


R491 492 


R504 


R505,506 
R507 

508,509 
R510 


R92-0696-05 


72 


RK73FB2A331J 


R425 RK73FB2A220J 
R426 RK73FB2A103J 
R427 RK73FB2A102J 


RK73FB2A222J 


RK73FB2A102J 


R439 RK73FB2A470J 
R440 RK73FB2A152J5 
R441 442 RK73FB2A332J 


RK73FB2A101J 


RK73FB2A472J 


R447 448 RK73FB2A101J 
R449 450 RK73FB2A222J 
R451,452 RK73FB2A101J 


RK73FB2A152J 


RK73FB2A332J 
R456 RK73FB2A333J 
RK73FB2A104J 
R459 RK73FB2A471J 
RK73FB2A220J 


RK73FB2A102J 
8462 RK73FB2A101J 
RK73FB2A151J 
RK73FB2A471J 
RK73FB2A330J 


RK73FB2A102J 


R472 RK73FB2A104J 
R473 RK73FB2A473J 
R474 RK73FB2A104J 


RK73FB2A473J 


RK73FB2A472J 


R480 RK73FB2A470J 
R481 RK73FB2A471J 
RA82 RK73FB2A330J 


RK73FB2A221J 


RK73FB2A223J 
R485 RK73FB2A822J 
R486 RK73FB2A560J 
RK73FB2A223J 
RK73FB2A681J 


RK73FB2A471J 
R501 RK73FB2A101J 
R502 RK73FB2A331J 
R503 RK73FB2A681J 
RK73FB2A331J 


RK73FB2A6R8J 
RK73FB2A681J 


RK73FB2A331J 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 


160 
1.8K 
100 
22 


100K 
1.0K 
39K 


22 
10K 
1.0K 


47 
1.5K 
3.3K 


100 
2.2K 
100 


33K 
100K 
470 


100 
150 
470 


100K 
47K 
100K 


47 
470 
33 


8.2K 
56 
22K 


100 
330 
680 


680 
33 


Desti- 


1/10W 
1/10W 


(ee 


J 
J 1/10W 
J 1/10W 
J 1/10W 
J 


1/10W 
1/10W 
1/10W 


(56S = 


1/10W 
1/10W 
1/10W 


a. 4. a eG ce 


J 
J 1/10W 
J 1/10W 
J 1/10W 
J 


J 

J 1/10W 
J 1/10W 
J = 1/10W 


J 1/10W 
J 1/10W 
J 1/10W 


J 1/10W 
J 1/10W 
1/10W 


J 
J 1/10W 
J 1/10W 
J 1/10W 
J 
1/10W 


1/10W 
1/10W 


(ee Sa ay 


J 
J 1/10W 
J 1/10W 
J 1/10W 
J 


1/10W 
1/4W 


ct ce 


nN . 


PARTS LSIT 


1C402 
1C601,602 


10701 
Q1-4 
05 

a6 
010-16 


0401 
0402,403 
0404 
0405 
0460,461 


0470,471 


RK73FB2A151J 
R92-1318-05 

RS14DB3A5R6J 
RS14DB3A150J 
RK73FB2A561J 


RS14DB3A5R6J 
R92-2543-05 
RK73FB2A472J 
RK73FB2A103J 
RK73FB2A101J 


RK73FB2A562J 
RK73FB2A472J 
RK73FB2A821J 
RK73FB2A272J 
RK73FB2A333J 


R92-1282-05 
R92-1316-05 
RK73FB2A471J 
RK73FB2A153J 
R12-6730-05 


R12-6734-05 
R92-0150-05 
R92-0150-05 


$51-1420-05 
$51-2417-05 
$51-1429-05 
$51-2423-05 


1$S101 
RLZJ5.1B 
LFBO1 
DAP202K 
DSA301LA 


LFBO1 
1$S226 
RDS. 1 M(B2) 
DAN235K 
1SV128 


DAN235K 
MA271-B 
SVO03YS 
SG-5L(R) 
LFBO1 


DAN202K 
LFBO1 
TC9174F 
UPC7805H 
UPC7808H 


NJM2904M 
FMA7 
DTC114EK 
FMC2 
DTB143EK 


2SA1162(Y) 
2S€2712(Y) 
2SD1624(S) 
2SD1406(Y) 
3SK131(M) 


3SK131(M) 


Desti- 
Rone, [atessiou| Perso. | Desrinion | ton 


CHIP R 150 1/10W 
CHIP R 100 : 1W 
FL-PROOFRS 56 J 1W 
FL-PROOFRS 15 J 1W 
CHIP R 560 J 


FL-PROOFRS 5.6 J 

FIXED RESISTOR 68 1/2W 
CHIP R 47K J  1/10W 
CHIP R WK = = 1/10W 
CHIP R 100m) J 


CHIP R 5.6K oJ 

CHIP R AM J ‘1/10W 

CHIP R 820 J 1/10W 

CHIP R 27K J  1/10W 
J 


CHIP R 33K 


CHIP R 10 J 

CHIP R 39 J IW 
CHIP R 470 J 1/10W 
CHIP R 15K J 1/10W 
TRIMMING POT. 2 


TRIMMING POT. 
JUMPER REST 0 OHM 
JUMPER REST 0 OHM 


(ANT1) 
(ANT2) 


RELAY 
RELAY 
RELAY 
RELAY 


DIODE 
ZENER DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
ZENER DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 

IC (CMOS 1/0 EXTENSION) 

IC (VOLTAGE REGULATOR/ +5V) 
IC (VOLTAGE REGULATOR/ +8V) 


IC (OP AMP X2) 
TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
FET 


FET 


2SC2712(Y) 
3SK131(M) 
2SC1971 
28C3133 
2SD1406(Y) 


282879 
2SD1406(Y) 
DTC143TK 

DIC114TK 


DTD114EK 
157-502-53002 
STP-41S 


CC45FSL2H330J 


CK73FB1E103K 
CK73FB1H102K 
CK73FB1E103K 


CK73FB1E103K 
CK73EF1E474Z 
CK73FB1E103K 


CEO4EW1C101M 


CK73FB1E103K 


CK73EF1E4742 
CK73FB1E103K 


CEO4EW1C101M 


CK73FB1E103K 
CK73FB1H103K 


CK73FB1H103K 
CK73FB1H103K 
C05-0031-15 
C02-0023-05 


040-0633-15 


£04-0157-05 
£40-3239-05 
£40-3240-05 
£40-3238-05 
£40-3237-05 


£40-5068-05 
£40-5066-05 


F20-1081-04 
F11-1142-22 
F10-1401-23 
F11-1143-14 
F11-1144-14 


F10-2192-04 
J61-0307-05 
139-0496-05 
L39-0415-25 
L40-1011-13 
L40-1011-14 
L40-1011-13 


L40-1011-14 


CEO4EW1C470M 


New me Desti- 


TRANSISTOR 
FET 

TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 


DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


THERMISTOR 5K 
THERMISTOR 


AT UNIT (X53-3340-02) 


CERAMIC —.33PF 
CHIP C 0.010UF 
CHIP C 1000PF 
CHIP C 0.010UF 
47UF 


ELECTRO 


CHIP C 


CHIP C 


CHIP C 


CHIP C 


CHIP C 


GEAR ASSY 


SHIELDING CASE 
SHIELDING PLATE 


SHIELDING COVER 
SHIELDING COVER 


BAND 


COIL 
COIL 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


DIGITAL TRANSISTOR 


0.010UF 
CHIP C 0.47UF 
CHIP C 0.010UF 
ELECTRO 100UF 
0.010UF 


0.47UF 
CHIP C 0.010UF 
ELECTRO 10QUF 

CHIP C 0.010UF 
0.010UF 


0.010UF 
CHIP C 0.010UF 
TRIMMER CAPACITOR 
VARIABLE CAPACITOR 


RF COAXIAL CABLE SOCKET 
PIN CONNECTOR (4P) 
PIN CONNECTOR (5P) 
PIN CONNECTOR (3P) 
PIN CONNECTOR (2P) 


PIN CONNECTOR (11P) 
PIN CONNECTOR (9P) 


INSULATING SHEET 


SHIELDING COVER 


SMALL FIXED INDUCTOR 


PARTS LIST 


1105-108 
L109 
L110 
L111 
L112 


1110-112 


R18 
R19 
R20-23 


R24,25 
R26-30 
R31 
R32 
R33 


R34 
VR101,102 
W12-17 
W18-28 
W29-31 


KI 
K101-103 
K105-108 


M1,2 


D1,2 
03-8 

D10 
0101-103 
0105-108 


D109,110 
1C1 

\C2,3 
1C4,5 

\C6 


\C7 


Description Desti- 
nation 


SMALL FIXED INDUCTOR 


TROIDAL CORE 


BRAZIER HEAD TAPTITE SCREW 
FLAT HEAD TAPTITE SCREW 


POTENTIOMETER 10K 


PROCESSED WIRE KIT (to FIL:CN4) 


PROCESSED WIRE KIT (to CONT:CN4) 
PROCESSED WIRE KIT (to RL:AT1) 
PROCESSED WIRE KIT (to RL:AT2) 


DC MOTOR 


IC (ONE SHOT MULTI) 
IC (ANALOG/ DIGITAL SW) 
IC (MOTOR DRIVER) 

IC (DUAL COMPALATOR) 


IC (VOLTAGE REGULATOR/ +5V) 


L5-6/US 


FINAL UNIT (X45-351X-XX) 
AT UNIT (X53-3340-02) 


100 1/4W 


1.0K J 1/10W 
56 J 1/4W 
180 J 1/10W 


10K 1/10W 


S6bK Js 1/10W 
120 J 1/10W 


100 J 1/10W 
56K JS 1/10W 


120 1/10W 


100 1/10W 
33 J 1/10W 
10K J 1/10W 
33 J 1/10W 
10K 1/10W 


10 J 1/4W 
10K J 1/10W 
47K J 1/10W 
10K J 1/10W 
100 J 1/4W 


47K J 1/10W 


0 OHM 
0 OHM 
0 OHM 


0 OHM 
0 OHM 
0 OHM 
0 OHM 
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bO-Os/U9O 
PARTS LSIT 


AT UNIT (X53-3340-02) 
CONTROL UNIT (X53-356X-XX) 


C224,225 


74 


CK73GF1E104Z 


C92-0032-05 


C92-0044-05 


CK73GF1E104Z 


CC73GSL1H471J 


CHIP C 


CHIP-ELE 


CHIP-ELE 


CHIP C 


CHIP C 


0.10UF 


4.7UF 


47UF 


0.10UF 


470PF 


(511-521 


401 


CN6 


CK73GB1H103K 


£23-0623-04 


£40-5761-05 


F01-1007-04 


G02-0574-04 


CK73GB1H103K CHIP C 0.010UF K 
C59 C92-0044-05 CHIP-ELE 47UF 10WV J19-1570-05 HOLDER (BATT) 
C60 CK73GB1H103K CHIP C O.010UF K 


RK73GB1J473J 
RK73GB1J102J 


| ron [owns SS | [oto foe] ete [| 
Q1,2 2SC€2714(Y) TRANSISTOR €226,227 CK73GB1H103K CHIP C O.010UF K 
Q3 DTC114EK DIGITAL TRANSISTOR €228,229 CK73GB1H102K CHIP C 1000PF kK 
a4 2SA1204(Y) TRANSISTOR C230 CK73GB1H103K CHIP C O.010UF K 
Q5 DTC114EK DIGITAL TRANSISTOR C231-233 CK73GB1H102K CHIP C 1000PF K 
(501-509 CK73GB1H103K CHIP C 0.010UF K 


CONTROL UNIT (X53-356X-XX) 0-11:K,P 0-21:M : a 
‘ ; : z ; 522 CK73GB1H102K CHIP C 1000PF K 
0-22:M2 0-71:X 2-71:E 2-72:E2 2-73:E3 2-74:E9 (523 CK73GF1E1042 CHIPC O.10UE 2 
CK73GB1H102K CHIP C 1000PF (601-604 CK73GB1H103K CHIP C 0.010UF K . 
C92-0044-05 CHIP-ELE 47UF 10WV C605 CK73GF1E104Z CHIP C 0.10UF Z 
CK73GB1H102K CHIP C JOOO0PF OK 
C92-0032-05 CHIP-ELE 4.7UF 25WV C606 CK73GB1H102K _| CHIPC J000PF 


EARTH LUG 


C92-0037-05 CHIP-ELE 1OUF CN1,2 £40-5744-05 FLAT CABLE CONNECTOR (20P) 
C9 C92-0032-05 CHIP-ELE 4.7UF 25WV CN3 £40-3239-05 PIN CONNECTOR (4P) 
C10,11 CK73GF1E1042Z CHIP C O.10UF Z CN4 £40-5763-05 PIN CONNECTOR (12P) 
C12 C92-0037-05 CHIP-ELE 10UF 16WV CN5 £40-5744-05 FLAT CABLE CONNECTOR (20P) 


FLAT CABLE CONNECTOR (26P) 


114, CK73GF1E104Z CHIP C O.10UF 2 CN? £40-5742-05 FLAT CABLE CONNECTOR (13P) 
C16 C92-0037-05 CHIP-ELE 10UF 16WV CN8 £40-5739-05 FLAT CABLE CONNECTOR (10P) 
(17-41 CK73GB1H102K CHIP C 1000PF_ kK CN9,10 £40-5740-05 FLAT CABLE CONNECTOR (20P) 
C42 CK73GB1H103K CHIP C O.010UF K CN11 £40-5744-05 FLAT CABLE CONNECTOR (20P) 

CK73GB1H102K CHIP C 1000PF K 

CN12 £02-2015-05 SOCKET FOR IC 

C C92-0044-05 CHIP-ELE 47UF CNS501 £40-5740-05 FLAT CABLE CONNECTOR (20P) 
046,47 CK73GB1H103K CHIP C O.010UF K CN601 £40-3251-05 PIN CONNECTOR (7P) 
C48,49 CC73GCH1H330J CHIP C 33PF J J601 £06-0858-15 CYLINDRICAL RECEPTACLE (8P MIC) 
C50-54 CK73GB1H103K CHIP C O.O10UF kK 


HEAT SINK 


FLAT SPRING 


C92-0044-05 CHIP-ELE 47UF L1-3 140-4705-48 SMALL FIXED INDUCTOR (47UH) 
14,5 L40-1292-18 SMALL FIXED INDUCTOR 
C62- CC73GCH1H101J CHIP C 100PF J L6,7 L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
C78-80 CK73GB1H103K CHIP C 0.010UF K L8 (40-1292-18 SMALL FIXED INDUCTOR 
C81-88 CC73GCH1H101J CHIP C 1O0PF uJ L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
C89-93 CK73GB1H103K CHIP C Q.010UF K 
C92-0037-05 CHIP-ELE 1OUF 1 : L40-1005-48 SMALL FIXED INDUCTOR (10UH) 
L28 L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
C92-0044-05 CHIP-ELE 47UF X1 L77-1589-05 CRYSTAL RESONATOR (11.0592MHZ) 
C98-102 CK73GB1H103K CHIP C O.010UF K L78-0325-05 RESONATOR (2.0MHZ) 
C103,104 CC73GCH1H220J CHIP C 22PF J 
€105-107 CK73GB1H103K CHIP C 0.010UF K N32-2606-46 FLAT HEAD MACHIN SCREW 
7108 C92-0044-05 CHIP-ELE 47UF 
; RK73GB1J101J CHIP R 100 J W/16W 
C109,110 CK73GB1H103K CHIP C 0.010UF R3,4 RK73GB1J102J CHIP R 10K J 1/16W 
C111-113 C92-0023-05 CHIP-ELE 1.0UF SOWV R5 RK73GB1J101J CHIP R 100 J 1/16W 
C114 CK73GB1H103K CHIP C O.O10UF K R6 RK73GB1J473J CHIP R 47K J 1/16W 
C115 C92-0023-05 CHIP-ELE 1.0UF SOWV RK73GB1J102J CHIP R 10K J 1/16W 
C116,117 CK73GB1H103K CHIP C 0.010UF 


- RK73GB1J101J CHIP R 100 J 1/16W 
0118-124 CK73GB1H102K CHIP C 1000PF kK R29 RK73GB1J105J CHIP R 10M J 1/16W 
C125,126 CK73GB1H103K CHIP C 0.010UF K R30-37 RK73GB1J101J CHIP R 100 J 1/16W 
(127-141 CC73GCH1H101J CHIP C 100PF J R39 RK73GB1J102J CHIP R 10K J 1/16W 
C142-147 CK73GB1H102K CHIP C 1000PF K RK73GB1N471J CHIP R 470 J 1/16W 
€148-150 CC73GCH1H101J CHIP C 100PF J 


RK73GB1J103J CHIP R 10K J 1/16W 
C152 CC73GCH1H101J CHIP C 100PF J RK73GB1J5222J CHIP R 22K J  1/16W 
C153-175 CK73GB1H102K CHIP C 1O00PF K RK73GB1J104J CHIP R 100K =J 1/16W 
01777183 CK73GB1H102K CHIP C 1000PF kK RK73GB1J472J CHIP R 47K J  I/16W 
C184-187 CK73GB1H103K CHIP C O.010UF K RK73GB1J102J CHIP R 1.0K J  1/16W 
C188-223 CK73GB1H102K CHIP C 1000PF K 


CHIP R 47K J 
CHIP R WS 


1/16W 
1/16W 


a 
R49 


R97 
R98 
R99 


R100-105 
R107 
R108-119 
R120-130 
R131 


R132,133 
R134-137 
R138-140 
R141-144 
R145 


R146,147 
R148-150 
R152-169 
R170 
R171 


R172-177 
R179-201 
R202 
R203-214 
R215 


R216-222 
R223 
R224 
R225 
R226 


R227-234 
R235-237 
R238-240 
R241 

R242,243 


R244 
R244 
R245 
R501-504 


nation 


ane J4735 
RK73GB1J473J 
RK73GB1J103J 
RK73GB1J102J 
RK73GB1J473J 


RK73GB1J103J 
RK73GB1J102J 
RK73GB1J473J 
RK73GB1J103J 
RK73GB1J102J 


RK73GB1J473J 
RK73GB1J103J 
RK73GB1J102J 
RK73GB1J473J 
RK73GB1J103J 


RK73GB1J472J 
RK73GB1J153J 
RK73GB1J334J 
RK73GB1J153J 
RK73GB1J103J 


RK73GB1J153J 
RK73GB1J105J 
RK73GB1J102J 
RK73GB1J473J 
RK73GB1J102J 


RK73GB1J105J 
RK73GB1J105J 
RK73GB1J104J 
RK73GB1J101J 
RK73GB1J102J 


RK73GB1J103J 
RK73GB1J101J 
RK73GB1J101J 
RK73GB1J102J 
RK73GB1J223J 


RK73GB1J473J 
RK73GB1J5101J 
RK73GB1J101J 
RK73GB1J474J 
RK73GB1J102J 


RK73GB1J101J5 
RK73GB1J101J 
RK73GB1J473J 
RK73GB1J101J 
RK73GB1J473J 


RK73GB1J101J 
RK73GB1J333J 
RK73GB1J101J 
RK73GB1J473J 
RK73GB1J104J 


RK73GB1J103J 
RK73GB1J102J 
RK73GB1J101J 
RK73GB1J473J 
RK73GB1J102J 


RK73GB1J101J 
RK73GB1J101J 
RK73GB1J473J 
RK73GB1J473J 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


PARTS LIST 


Ref. No. 


R505 
R506 
R507 
R508 
R509 


R510 
R511 
R512 
R513 
R514 


EE2E3E9 


R515 
R516 
R517 
R518 
R519 


R520 
R521-523 
R524 
R525 
R526-527 


R528 
R529 
R530 
R531 
R532 


R533 
R534 
R535 
R536-539 
R540 


R541,542 
R543-546 
R547,548 
R549-555 
R556 


$1 
$501-545 


KPMXE 
E2E3E9 


Address 


New 


parts 


Parts No. 


RK73GB1J391J 
RK73GB1J271J 
RK73GB1J5473J 
RK73GB1J391J 
RK73GB1J271J 


RK73GB1J391J 
RK73GB1J271J 
RK73GB1J391J 
RK73GB1J271J 
RK73GB1J473J 


RK73GB1J391J 
RK73GB1J271J 
RK73GB1J391J 
RK73GB1J271J 
RK73GB1J391J 


RK73GB1J271J 
RK73GB1J473J 
RK73GB1J102J 
RK73GB1J473J 
RK73GB1J101J 


RK73GB1J391J 
RK73GB1J271J 
RK73GB1J391J 
RK73GB1J271J 
RK73GB1J5391J 


RK73GB1J271J 
RK73GB1J391J 
RK73GB1J2714J 
RK73GB1J101J 
RK73GB1J473J 


RK73GB1J101J 
RK73GB1J473, 
RK73GB1J103J 
RK73GB1J473, 
RK73GB1J103J 


$62-0412-05 
$70-0439-05 
$70-0439-05 


1$$355 
RD7.5M(B3) 
1$$355 
B30-2036-05 
B30-2146-05 


B30-2146-05 
UPC7805H 
TA78LO8F 
AT2402N10S12.7 
MB3780A 


M37702S4BFP 
TC7SO4F 
LC35640MF-10 
TC4052BF 
TC7S04F 


TC74VHC32F 
27C512RJLVC 
TC4052BF 
TC74VHCO8F 
TC74VHC245F 


1S-6/U5 


CONTROL UNIT (X53-356X-XX) 


Description 


CHIP R 
CHIP R 270 J 
CHIP R 47K J 
CHIP R 390 J 
CHIP R 


CHIP R 
CHIP R 270 J 
CHIP R 390 J 


CHIP R 270 J 
CHIP R 


CHIP R 

CHIP R 270 J 
CHIP R 390 J 
CHIP R 270 J 


CHIP R 


CHIP R 
CHIP R 47K J 
CHIP R OKO -J 
CHIP R 47K J 
CHIP R 


CHIP R J 
CHIP R 270 J 
CHIP R 390 J 
CHIP R 270 J 


CHIP R 390 


CHIP R 270 J 
CHIP R 390 J 
CHIP R 270 J 
CHIP R 100 J 

J 


CHIP R 47K 


CHIP R 100 J 
CHIP R 47K J 
CHIP R 10K J 
CHIP R 47K J 

J 


CHIP R 10K 


SLIDE SWITCH 
TACT SWITCH 
TACT SWITCH 


DIODE 
ZENER DIODE 
DIODE 

LED (RED) 

LED (ORANGE) 


LED (ORANGE) 


IC (VOLTAGE REGULATOR/ +5V) 


IC (VOLTAGE REGULATOR) 
IC (2kbit SERIAL EEPROMM) 


IC (BATTERY BACKUP) 


IC 
IC (2CH NAND GATE) 
IC 

IC (4CH MPX/DE-MPX) 
¥€ (2CH NAND GATE) 


IC 
IC 
IC (4CH MPX/DE-MPx) 
IC 

IC 


1/16W 
1/16W 
1/16W 
1/16W 
/16W 


/16W 
/\6W 
1/16W 
1/16W 
1/16W 


/\6W 
/16W 
1/16W 

/16W 
1/16W 


Desti- 
nation 


75 


‘<8 Sw F a 2S 


bO-O/US 


CONTROL UNIT (X53-356X-XX) 
TX-RX UNIT (X57-4620-00) 


Ref. No. | Address Parts No. 


C16 CXD10950 
C17,18 * | TC74VHC138F 
cig * | TC74VHC573F 
20,21 292K371 


1€22,23 CXD10950 


C24 


68HC05G2419553 


C25,26 TC4584BF 
127 * | ADM232LAR 
C28 NJM2904M 
C23 TC7S32F 


C501-504 UPD63456S 
Q) DTA143EK 
Q2 DTC143EK 
Q3,4 DTC114EK 
DTC143EK 


DTC114EK 


DTA143EK 
014-22 DTC143EK 
023,24 DTA143EK 


DTC114EK 


DTC143TK 
DTC143EK 
DTC114EK 


C90-2045-05 
CK73FF1E104Z 
CC73FCH1H330J 
C6 C90-2045-05 
CK73FF1E1042Z 


CC73FCH1H330J 


C15 CC73FSL1H152J 
C16 CC73FCH1H101J 
C17 CC73FSL1H152J 


C18 CC73FCH1H101J 


(19-22 CK73FF1E1042Z 


C23 C90-2045-05 
C24 CK73FB1H223K 
C25 CK73FF1E104Z 


C26,27 CK73FB1H223K 


C28 C90-2045-05 


C29 CK73FF1E104Z 
C30 CK73GB1H102K 
C31 CK73FB1H471K 
C32 CK73FF1E104Z 


CK73GB1H102K 


C34 C90-2045-05 

C36 CC73GCH1H330J 
C37 CK73GB1H102K 
C38 CK73GB1H103K 


CK73FB1H102K 


C41 C90-2045-05 
C42 CK73FB1H103K 
C44 CK73GB1H102K 


CC73FCH1H121J 


CK73GB1H102K 
CK73GB1H102K 


76 


C 
IC 


IC 
C (BUFF) 
C 


IC (OP AMP X2) 
IC (2CH NAND GATE) 


IC 


ELECTRO 
CHIP C 
CHIP C 
ELECTRO 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 
CHIP C 


ELECTRO 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 


DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


2.2UF 
0.10UF 
33PF 
2.2UF 
0.10UF 


33PF 
1500PF 
100PF 

1500PF 
100PF 


0.10UF 
2.2UF 


0.022UF 


0.10UF 


2.2UF 
0.10UF 
1000PF 
470PF 

0.10UF 


1000PF 
2.2UF 
33PF 
1000PF 
0.010U 


1000PF 
2.2UF 

0.010U 
1000PF 
120PF 


1000PF 
1000PF 


0.022UF 


nation 


IC (I/O EXPANDER) 


IC (ENCODER PROCESSOR) 
C (1/0 EXPANDER) 


DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


NAA 


Nz 
3 


Awe 


F 


K 
2 
F OK 
K 
J 


PARTS LSIT 


C52 


C65,66 


C100 
C101 
C103 


C106 
C107 
C108 


C113,114 
C116 
C118,119 


C122 
C123 
C124 


C127 
C128 
C129 


C132 
C133 
C134 


C137 
C138 
C139 


New ane Desti- 
Cs 


CEO4EW1C470M ELECTRO 47UF 16WV 
CK73GB1E223K CHIP © 0.022UF K 
C€Q92M1H154K MYLAR Q.15UF OK 
CK73FB1H102K CHIP C 1000PF_ K 


CEO4EW1C101M ELECTRO 100UF 


CC73ECH1H202J CHIP C 2000PF J 
CK73FB1H103K CHIP C 0.010UF K 
CC73GCH1H680J CHIP C 68PF J 
CC73GCH1H180J CHIP.C 18PF te 
CC73GCH1HO60D =| CHIP.C 6.0PF OD 


CC73GCH1H470J CHIP C 47PF 
CK73GB1H103K CHIP C O.010UF K 
CEO4EW1C101M ELECTRO JOOUF  16WV 
CK73GB1H102K CHIP C 1000PF_ K 


CEO4EW10470M ELECTRO 47UF 


CK73GB1H102K CHIP C 1000PF 
CEO4EW1C100M ELECTRO 10UF 16WV 
CK73FF1E104Z CHIP C O.10UF Z 
CEO4EW1H010M ELECTRO 1.QUF SOWV 


CEO4EW1C100M ELECTRO 1OUF 


CK73GB1H102K CHIP C 1O00PF K 
CC73FCH1H102J CHIP C 1000PF J 
CK73FF1E104Z CHIP C O.10UF 2 
CEO4EW1C100M ELECTRO 1OUF 16WV 
CK73FF1E104Z CHIP C O.10UF Z 


CC73FCH1H102J CHIP C 1000PF J 
CQ92FM1H223K MYLAR 0.022UF K 
CC73FCH1H102J CHIP C 1000PF J 
CC73GCH1H271J CHIP C 270PF 
CEO4EW1C100M ELECTRO 1OUF 1 


CEO04EW1HO10M ELECTRO 1.0UF 

CC73FSL1H152J CHIP C 1S00PF = J 
CC73GCH1H101J CHIP C 100PF J 
CC73GCH1H221J CHIP C 220PF) Os J 
CK73GB1E223K CHIP C 0.022UF K 


CEO4EW1C100M ELECTRO 10UF 

CK73GB1H103K CHIP C 0.010UF K 
CC73FSL1H221J CHIP C 220PF J 
CC73FCH1H101J CHIP C 100PF J 


CEO4EW1C100M ELECTRO 1OUF 


CK73FF1E1042Z CHIP C 0.10UF 
CEO4EW1C100M ELECTRO JQUF 16WV 
CC73GCH1H101J CHIP C 100PF J 
CK73GB1E223K CHIP C 0,022UF K 


CEO4EW1C100M ELECTRO OUF 


CK73GB1E223K CHIP C 0.022UF K 
CC73FCH1H102J CHIP C 1000PF J 
CC73GCH1H221J CHIP C 220PFF J 
CC73GCH1H271J CHIP C 270PF J 
CK73GB1E223K CHIP C 0.022UF K 


CEO4EW1C100M ELECTRO 


1OUF 


CK73GB1E223K CHIP C 0.022UF K 
CO92FM1H683K MYLAR 0.068UF K 
CK73FB1E104K CHIP C O.10UF K 
CC73FCH1H102J CHIP C 1000PF = J 


CK73GB1E223K 
CEO4EW1C100M 
CC73FCH1H102J 
CC73GCH1H271J 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 


0.022UF 
1QUF 

1000PF J 
270PF 


C154 
C155 
C156 
C157 
C158 


C159,160 
C161 
C162 
C163 
C164 


C165 
C166,167 
C168, 169 
C170 

C171-176 


C177 
C178,179 
C180,181 
C182 

C183-185 


C186 
C187 
C188 
C189 
C190 


C191,192 
C193 
C194 
C195 
C196,197 


C198 
C199,200 
€201,202 
C203,204 
C205 


C206,207 
C208 

C209,210 
€212,213 
C214 


C215,216 
C218,219 
C221,222 
C223 

C224 


C225 
C226 - 
C227 
C228 
C229 


C230 
C231,232 
C233 

€235,236 
C237 


C240 
C241 
C300,301 
C302 


CK73GB1E223K 
CEO4EW1C100M 
CK73FF1E104Z 
CK73GB1E223K 
C90-2045-05 


CK73FF1E104Z 
CK73GB1E223K 
CEO4EW1C100M 
CK73FF1E104Z 
CEO4EW1C100M 


CK73FF1E104Z 
CEO4EW1C100M 
CK73FF1E104Z 
CK73GB1H103K 
CEO4EW1C100M 


CQ92M1H103K 
CC73FSL1H152J 

CC73ECH1H202J 
CC73GCH1H331J 
CC73FSL1H152J 


CEO4EW1C100M 
CC73GCH1H331J 
CK73GB1H562K 

CEO4EW1C100M 
CC73GCH1H331J 


CEO4NW1C100M 
CK73GB1H103K 

CEO4NW1C100M 
CEO4EW1H010M 
CEO4NW1C100M 


CEO4EW1C100M 
CEO4NW1C220M 
CK73GF1E104Z 

CEO4NW1E4R7M 
CEO4EW1C100M 


CK73GF1E1042Z 
CK73GB1E223K 

CEO4NW1C100M 
CEO4NW1HO10M 
CK73GB1H472K 


CEO4EW1C100M 
CK73EF1E474Z 
CK73FB1H102K 
CEO4EW1C471M 
CEO4EW1C100M 


CEO4EW1C0470M 
CEO4EW1C101M 
CEO4EW1C100M 
CEO4EW1C101M 
CEO4EW1C100M 


CEO4EW1C471M 
CK73EF1E474Z 
CQ92M1H154K 
CK73FB1H102K 
CEO4EW1E471M 


CC73FSL1H152J 
CEO4EW1HO10M 
CC73FCH1H101J 
CC73GCH1H101J 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 
ELECTRO 


CHIP C 
CHIP C 
ELECTRO 
CHIP C 
ELECTRO 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 
ELECTRO 


MYLAR 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


ELECTRO 
CHIP C 
CHIP C 
ELECTRO 
CHIP C 


ELECTRO 
CHIP C 

ELECTRO 
ELECTRO 
ELECTRO 


ELECTRO 
ELECTRO 
CHIP C 

ELECTRO 
ELECTRO 


CHIP C 
CHIP C 
ELECTRO 
ELECTRO 
CHIP C 


ELECTRO 
CHIP C 
CHIP C 
ELECTRO 
ELECTRO 


ELECTRO 
ELECTRO 
ELECTRO 
ELECTRO 
ELECTRO 


ELECTRO 
CHIP C 
MYLAR 
CHIP C 
ELECTRO 


CHIP C 
ELECTRO 
CHIP C 

CHIP C 


0.022UF 
10UF 
0.10UF 
0.022UF 
2.2UF 


0.10UF 
0.022UF 
10UF 
0.10UF 
10UF 


0.10UF 
1OUF 
0.10UF 
0.010UF 
1OUF 


0.010UF 
1500PF 
2000PF 
330PF 

1500PF 


10UF 
330PF 
S600PF 
10UF 
330PF 


10UF 
0.010UF 
1OUF 
1.0UF 
10UF 


10UF 
22UF 
0.10UF 
4.7UF 
1QUF 


0.10UF 
0.022UF 
1OUF 
1.0UF 
4700PF 


10UF 
0.47UF 
1000PF 
470UF 

1OUF 


47UF 
100UF 
OUF 

100UF 
1OUF 


470UF 
0.47UF 
0.15UF 
1000PF 
470UF 


1500PF 
1.0UF 
100PF 
100PF 


K 
16WV 


PARTS LIST 


C312,313 
C314 
C315 
C316-320 
C321 


C326,327 
€330-333 
C334 
C335 
(336-340 


C341 
C342 
C343 
C344 
C345 


C346-348 
C349,350 
C351 
C355 
C356 


C357 
C358-361 
C363 
C364 
C365-375 


C376 
C377-379 
C381,382 
C383 

C384 


C385 
C386 
C387 
C388 
C389,390 


(391-394 
C395 
C400 
C401 
C402 


CN1 
| CN3 
CN4 
CN5 
CN6 


CN? 
CN8 
CN9 
CN10 
CN11 


CN12 
CN13 

CN14-16 
CN17 


Parts No. 


CC73FCH1H101J CHIP C 100PF 
CC73GCH1H101J CHIP C 100PF J 
CC73FCH1H101J CHIP C 100PF J 
CK73FB1H102K CHIP C 1000PF  K 


CC73FSL1H471J 


CK73FF1E104Z 
CC73FSL1H152J 
CK73FB1H562K 

CK73GB1H472K 
CK73GB1E223K 


CK73FB1H471K 


CK73GB1E223K 
CK73FB1H471K 
CK73FB1H103K 
CK73GB1H102K 
CK73FB1H102K 


CK73GB1H103K 
CK73FB1H103K 
CK73GB1H103K 
CK73FB1H471K 
CK73GB1H471K 


CK73FB1H103K 
CK73GB1H103K 
CC73FSL1H471J 
CK73FB1H103K 

C90-2167-05 


£40-3239-05 
£40-3239-05 
£40-3242-05 
£40-5747-05 
£40-3243-05 


£40-5736-05 
£40-5740-05 
£40-3240-05 
£40-3238-05 
£40-5741-05 


£40-3237-05 
£04-0191-05 
£02-2015-05 
£40-5067-05 


CC73FCH1H101J CHIP C 100PF J 
CC73GCH1H101J5 CHIP C 100PF J 
CC73FCH1H1015 CHIP C 100PF J 
CC73GCH1H101J CHIP C 100PF J 


CC73FCH1H101J 


CK73GB1H102K CHIP C 1000PF kK 
CK73FB1H102K CHIP C 1000PF K 
CK73GB1E223K CHIP C 0.022UF K 
CC73GCH1H331J CHIP C 330PF J 
CK73GB1E223K CHIP C 0.022UF K 


CC73FCH1H101J 


CK73FF1E1042Z CHIP C O.10UF Z 
CK73GB1E223K CHIP C 0.022UF Kk 
CEO4NW1C100M ELECTRO 1OUF 16WV 


CEO4EW1HR47M 


CEO4EW1C100M ELECTRO 10UF 
CK73FB1H103K CHIP C O.010UF K 
CK73GB1H103K CHIP C O.010UF K 
C90-2045-05 ELECTRO 2.2UF 25WV 


15-38/05 


TX-RX UNIT (X57-4620-00) 


Desti- 
nation 


Description 


CHIP C 100PF 


CHIP C 470PF 


CHIP C Q.10UF 2 
CHIP C 1S00PF J 
CHIP C 5600PF kK 
CHIP C 4700PF K 
CHIP C 0.022UF K 


CHIP C 100PF 


ELECTRO 0.47UF 


CH 470PF 


0.022UF K 

CHIP C 470PF K 
CHIP C O.O10UF K 
CHIP C 1000PF kK 
K 


CH 1000PF 


CHIP C O.010UF Kk 
CHIP C O.O10UF XK 
CHIP C O.010UF Kk 
CHIP C 470PF K 
CHIP C 470PF K 


CHIP C O.010UF K 
CHIP C O.010UF K 
CHIP C 470PF J 
CHIP C O.010UF K 
ELECTRO 100UF 1 


PIN CONNECTOR (4P 
PIN CONNECTOR (4P) 
PIN CONNECTOR (7P 
PIN CONNECTOR (11P) 
PIN CONNECTOR (8P) 


FLAT CABLE CONNECTOR (26P) 
FLAT CABLE CONNECTOR (20P) 
PIN’ CONNECTOR (5P) 

PIN CONNECTOR (3P} 

FLAT CABLE CONNECTOR (8P) 


PIN CONNECTOR (2P) 
RF COAXIAL CABLE SOCKET 
SOCKET FOR IC 

PIN CONNECTOR (10P) 


aT, 


a Ya ee oe ee 


bO-Ol/UO 
PARTS LSIT 


TX-RX UNIT (X57-4620-00) 


Ref. No. | Address = Parts No. Description 


£11-0455-05 PHONE JACK (3.5D) 


New Desti- 


10 J 


RK73FB2A 100J CHIP R 


£11-0431-05 PHONE JACK RK73GB1J472J CHIP R 47K J  1/16W 
£63-0401-05 -| PHONO JACK RK73GB1J102J CHIP R 10K J 1/16W 
£06-1352-05 DIN SOCKET RK73GB1J472J CHIP R 47K J  1/16W 


£11-0455-05 PHONE JACK (3.5D) 


RK73GB1J102J CHIP R 1.0K 


£58-0428-05 SUB PLUG (D) 9P 
£37-0536-05 LEAD WIRE WITH MINIPIN PLUG 


RK73GB1J154J CHIP R 150K 
RK73GB1J102J CHIP R 10K J 1/16W 
RK73GB1J223J CHIP R 22K J 1/16W 
R111 RK73GB1J222J CHIP R 22K J  1/16W 
RK73GB1J104J CHIP R 100K 


FO1-1005-04 HEAT SINK 
F11-1127-04 SHIELDING CASE 


G02-0574-04 FLAT SPRING 
G02-0719-04 FLAT SPRING 


RK73GB1J472J CHIP R 47K 
R117 RK73GB1J823J CHIP R 82K J 1/16W 
R118 RK73GB1J5222J CHIP R 22K J  1/16W 
R119,120 RK73GB1J223J CHIP R 22K J 1/16W 
RK73GB1J5123J CHIP R 12K 


L72-0374-05 CERAMIC FILTER (455KHZ) 
L72-0366-05 CERAMIC FILTER (455KHZ) 
L40-2285-48 SMALL FIXED INDUCTOR (220NH) 
L40-4785-48 SMALL FIXED INDUCTOR 
L40-1011-15 SMALL FIXED INDUCTOR 


RK73GB1J223J CHIP R 22K 
R124 RK73GB1J103J CHIP R WK J 1/16W 
R126 RK73GB1J5183J CHIP R 18K JS 1/16W 
R127,128 RK73GB1J103J CHIP R 10K 86S 1/16W 


L34-4397-05 COIL 


L40-1011-1 SMALL FIXED INDUCTOR RK73GB1J472J CHIP R 4.7K 
L40-4711- SMALL FIXED INDUCTOR 
L40-1011-1 SMALL FIXED INDUCTOR RK73GB1J223J CHIP R 22K I/16W 


L40-1092-1 SMALL FIXED INDUCTOR R131 RK73GB1J101J CHIP R 100 


R132 RK73GB1J472J CHIP R 4.7K 
R133 RK73GB1J103J CHIP R 10K 
RK73GB1J152J CHIP R 1.5K 


L40-1011- SMALL FIXED INDUCTOR 
L40-1001- SMALL FIXED INDUCTOR 
L39-1245-05 COIL 
L40-2711- SMALL FIXED INDUCTOR 


| 1c. c. 
= 
—= 
= 
= 


RK73GB1J331J CHIP R 330 J 
(40-2201-1 SMALL FIXED INDUCTOR R137 RK73FB2A102J CHIP R 10K J 1/10W 
R138 RK73GB1J152J CHIP R ROK) ay GW, 
L40-1092-1 SMALL FIXED INDUCTOR R139 RK73GB1J223J CHIP R 22K J 1/16W 
(40-1001-1 SMALL FIXED INDUCTOR R140 RK73GB1J470J CHIP R 47 J 1/16W 
RK73FB2A103. CHIP R 10K RK73GB1J392J CHIP R 
RK73GB1J103J CHIP R 10K R142,143 RK73GB1J222J CHIP R 22K J  I/16W 


RK73GB1J101J CHIP R 100 
RK73FB2A103J CHIP R 10K 
RK73GB1J682 CHIP R 6.8K 


R144 RK73GB1J101J CHIPR . 100 J 1/16W 
R145 RK73GB1J472J CHIP R 47K J  1/16W 
R146,147 RK73GB1J101J CHIP R 


RK73GB15222J CHIP R 2.2K 
RK73GB1J5330J CHIP R 33 

RK73GB1J183J CHIP R 18K 
RK73FB2A103J CHIP R 10K 
RK73GB1J101J CHIP R 100 


R148 RK73GB1J471J CHIP R 470 J 1/16W 
R149 F RK73GB1J101J CHIP R 100 J 1/16W 
R150 RK73GB1J471J CHIP R 470 J 1/16W 
R151 RK73GB1J472J CHIP R 47K J  1/16W 
R152 RK73GB1J152J CHIP R 


RK73GB1J680J CHIP R 68 R153,154 RK73GB1J331J CHIP R 330 J 1/16W 
RK73FB2A2225 CHIP R R155 : RK73GB1J222J CHIP R 22K J  1/16W 
RK73GB1J101J CHIP R R156 ‘ RK73GB1J332J CHIP R 3.3K J 1/16W 
RK73FB2A103J CHIP R R157 RK73GB1J222J CHIP R 2.2K J 1/16W 
RK73GB1J682J CHIP R R158, 159 RK73GB1J472J CHIP R 


RK73FB2A 104J CHIP R 
RK73GB1J392J CHIP R 
RK73GB1J221J CHIP R 
RK73GB1J152J CHIP R 
RK73GB1J103J CHIP R 


R160 RK73GB1J103J CHIP R 1K 86S 1/16W 
R161 RK73GB1J222J CHIP R ZLAAK AP WANA 
R162,163 RK73GB1J331J CHIP R 330 J 1/16W 
R164 RK73GB1J222J CHIP R 22K J  I1/16W 
R165 RK73GB1J331J CHIP R 


RK73GB1J334J CHIP R R166 RK73GB1J392J CHIP R 

RK73GB1J470J CHIP R R167 RK73GB1J472J CHIP R 47K J /16W 
RK73GB1J151J CHIP R R168 RK73GB1J100J CHIP R 10 J 1/16W 
RK73GB1J152J CHIP R R169 RK73GB1J471J CHIP R 470 J 1/16W 


RK73GB1J333J CHIP R R170 RK73GB1J101J CHIP R 


RK73GB1J223J CHIP R R171,172 RK73FB2A100J CHIP R J 
RK73GB1J102J CHIP R R173 RK73GB1J101J CHIP R 100 J 1/16W 
RK73GB1J470J CHIP R R174 RK73GB1J123J CHIP R 12K J 1/16W 
RK73GB1J3221J CHIP R R175 RK73FB2A123J CHIP R } 


R189,190 
R191,192 


R193, 194 
R196 
R197 
R198,199 
R200 


R201 
R202,203 
R204 
R205 
R206 


tee 
RK73FB2A183J 
RK73GB1J183J 
RK73FB2A153J 
RK73GB1J103J 


RK73GB1J821J 


RK73GB1J222J 
RK73GB1J103J 
RK73FB2A153J 
RK73GB1J272J 
RK73GB1J153J 


RK73FB2A222J 
RK73GB1J223J 
RK73GB1J101J 
RK73GB1J153J 
RK73GB1J5222J 


RK73GB1J5223J 
RK73FB2A4725 
RK73GB1J103J 
RK73GB1J104J 
RK73FB2A101J 


RK73GB1J221J 
RK73GB1J104J 
RK73GB1J222J 
RK73GB1J5272J 
RK73GB1J5224J 


R207 
R208 
R209 
R215 
R220 


R300 
R301 
R303-319 
R320 
R323 


RK73GB1J2225 
RK73GB1J5123J 
RK73GB1J563J 
RK73GB1J681J 
RK73GB1J103J 


RK73FB2A100J 
RK73GB1J101J 
RK73GB1J101J 
RK73GB1J102J 
RK73GB1J101J5 


R325 
R330 
R331 
R332 
R334 


RK73FB2A473J 
RK73GB15470J 
RK73GB1J102J 
RK73GB1J222J 
RK73GB1J331J 


R335 
R336 
R337,338 
R339,340 
R343 


RK73GB1J101J 
RK73GB1J102J 
RK73GB1J124J 
RK73GB1J334J 
RK73GB1J5471J 


R344 

R345-347 
R348,349 
R350,351 
R352-354 


RK73FB2A2R2J 
RK73GB1J101J 
RK73GB1J473J 
RK73FB2A473J 
RK73GB1J473J 


R355 
R356 
R357 
R358 
R359 


RK73GB1J103J 
RK73GB1J473J 
RK73GB1J103J 
RK73GB1J473J 
RK73GB1J101J 


R364,365 
R366 

R367,368 
R369 


RK73GB1J222J 
R92-1252-05 

RK73FB2A473J 
RK73GB1J473J 


CHIP R 18K 
CHIP R 18K 
CHIP R 15K 
CHIP R 10K 
CHIP R 


CHIP R 

CHIP R 10K 
CHIP R 15K 
CHIP R 2.7K 


CHIP R 


CHIP R 

CHIP R 22K 
CHIP R 100 
CHIP R 15K 
CHIP R 2.2K 


CHIP R 


CHIP R 4.7K 
CHIP R 10K 
CHIP R 100K 


CHIP R 


CHIP R 220 

CHIP R 100K 
CHIP R 2.2K 
CHIP R 2.7K 


CHIP R 


CHIP R 2.2K 
CHIP R 12K 
CHIP R 56K 
CHIP R 680 


CHIP R 


CHIP R 10 

CHIP R 100 
CHIP R 100 
CHIP R 1.0K 


CHIP R 


CHIP R 47K 
CHIP R 47 

CHIP R 1.0K 
CHIP R 2.2K 
CHIP R 330 


CHIP R 100 
CHIP R 1.0K 
CHIP R 120K 
CHIP R 330K 
CHIP R 470 


CHIP R 22 
CHIP R 100 
CHIP R 47K 
CHIP R 47K 


CHIP R 


CHIP R 10K 
CHIP R 47K 
CHIP R 10K 
CHIP R 47K 


CHIP R 


CHIP R 2.2K 
CHIP R 0 OHM 
CHIP R 47K 
CHIP R 


Description Desti- 
nation 
J 
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PARTS LIST 


R371-374 
R376 
1/10W R377,378 
1/16W R379 
R380-418 
R419-428 
1/16W R429 
1/10W R430 
1/16W R431 ,432 
R433 
R434 
1/16W R435,436 
1/16W VR1,2 
1/16W VR3 
1/16W 
D1-4 
D5 
1/10W D7 
1/16W D8 
1/16W C1,2 
C3 
1/16W 1C4 
1/16W C5 
1/16W 1C6 
1/16W C7 
C7 
1/16W Ic9 
1/16W C15 
1/16W 1C16 
1/16W C17 
1018 
1/10W 1€19-21 
1/16W 122 
1/16W C23 
1/16W 1024 
C25 
1/10W 1026 
1/16W C27 
1/16W 1€28 
1/16W C29 
1/16W 
\C30 
1/16W C31 
1/16W 1033 
1/16W 1034 
1/16W 1C35 
1/16W 
IC36 
1/10W 1037.38 
1/16W 1C39 
1/16W 1040 
1/10W 1041.42 
1043 
1/16W 1044 
1/16W Qi 
1/16W 02,3 
1/16W 04 
Q5-7 
1/\6W a8 
Q9,10 
1/10W Q12 
Q13-17 


Ref. No. | Address |Ne™ 
parts 


Parts No. 


RK73GB1J473J 
RK73GB1J473J 
RK73FB2A473J 
RK73GB1J473J 
RK73FB2A103J 


RK73GB1J101J 
RK73FB2A103J 
RK73GB1J3472J 
RK73GB1J103J 
RK73GB1J102J 


RK73GB1J470J 
RK73GB1J472J 
R12-6732-05 
R12-6742-05 


RLS73 

1SV166 
DAP202K 
RLS73 
DSP56002FC40 


MBCG24173-6173 
27C256PCJJTC-K 
27C256PCJJUC-K 
27C256PCJIVC-K 
MCM56824AFN20 


MCM56824AFN25 
7032LC44JLOA 
MB86001PF 
AK4318-VS 
NJM2100M 


MC74HC4053F 
NJM4560M 
AD822AR 
MC74HC4052F 
NJM2100M 


AK5340-VS 
M62363FP 
AK4318-VS 
NJM2100M 
M51131L 


NJM2100M 
M51131L 
LA4422 
PCM69AU 
AD822AR 


NJM4560M 
UPC7805H 
NJM78LO5UA 
NJM78LO08UA 
NJM3404AM 


NJM5532M 
TC7SO4F 
DTC124EK 
2SC2714{Y) 
DTC124EK 


2SC3324(G) 
2SK210(GR) 
28C2714(Y) 
2SC2712(Y) 
2SC2412K(S) 


TS-870S 


TX-RX UNIT (X57-4620-00) 


Description 
CHIPR 47K =J—1/18W 
CHIPR 47K J 1/16W 
CHIPR 47K J 1/10W 
CHIPR 47K = J) 1/18W 
CHIPR 10K J 1/10W 
CHIPR 100 J 1/16W 
CHIPR 10K J 1/10W 
CHIPR 47K J 1/16W 
CHIPR 10K J 1/16W 


CHIP R 10K J  1/16W 


CHIP R 47 J 1/16W 
CHIP R 47K J 
TRIMMING POT 470 
TRIMMING POT 22K 


DIODE 
DIODE 
DIODE 
DIODE 
IC 


IC (GATE ARRAY) 
IC 
IC 
IC 
IC 


DD GG) > 


(OP AMPLIFIER) 


C (ANALOG SW) 
C (OP AMP X2) 
IC 
C (HPF) 

C (OP AMPLIFIER) 


C (AD CONVERTER (18 Bit) 
IC (Bbit D/A CONVERTER) 

C 
C (OP AMPLIFIER) 

IC (ELECTRO VOLUME) 


IC (OP AMPLIFIER) 

C (ELECTRO VOLUME) 

C (AF POWER AMP/ 5.8W) 
18bit D/A CONVERTOR) 


qQ 


C 


C (OP AMP X2) 
IC (VOLTAGE REGULATOR/ +5V) 
C (VOLTAGE REGULATOR/ +5V) 
IC (VOLTAGE REGULATOR/ +8V) 
C (OP AMP X2) 


C (OP AMP) 
IC (2CH NAND GATE) 
DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 


TRANSISTOR 
FET 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


Desti- 
nation 
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bow D™OVSs DO 


bO-OfUS 


TX-RX UNIT (X57-4620-00) 
VCO2 (X58-3390-03) 


~~, 


Naw eK Desti- 


PARTS LSIT 


22 


026 


DTC124EK 
2SC2712(Y) 
DTA143EK 
DTC124XK 
DTC143EK 


VCO2 (X58-3390-03) 


B42-2437-04 


DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


S/NO LABEL 


CK73FB1H102K 


2 CC73FSL1H101J 
C3 CC73FCH1HO70D 
C4 CC73FCH1HO70D 


CC73FCH1H220J 


CC73FCH1H180J 
C7 CC73FCH1H120J 
CK73FB1H102K 

C10 CC73FCH1HO10C 
CK73FB1H102K 


C05-0331-15 


£23-0464-05 


F11-1085-04 
F11-1086-14 


G13-0904-04 


133-0690-05 
L34-2353-05 


N30-2604-41 


RK73FB2A682J 
R2 RK73FB2A271J 
R3 RK73FB2A330J 
RK73FB2A472J 
R65 RK73FB2A471J 


RK73FB2A560J 


D 1SV164 
Q1 2SKS508NV(K52) 
Q 28€2714(Y) 


80 


CHIP C 1O00PF K 
CHIP C 100PF J 
CHIP C 7.0PF OD 
CHIP C OPED 
CHIP C 22FE Na! 


CHIP C 18PE es] 
CHIP C T2PEO J 
CHIP C 1000PF K 
CHIP C OPES aC 

K 


CHIP C 1000PF 


TRIMMER CAPACITOR 


TERMINAL 


SHIELDING CASE 
SHIELDING COVER 


CUSHION (COVER) 


CHOKE COIL (3.3UH) 
COIL 


PAN HEAD MACHIN SCREW 


CHIPR 68K J  1/10W 
CHIPR 270 =J = 1/10W 
CHIPR 33° J  1/0W 
CHIPR 47K J 1/10W 
CHIPR 470 J-1/10W 


CHIP R 56 J 1/10W 


DIODE 
FET 
TRANSISTOR 


Lo-6/US 


EXPLODED VIEW 


46 
41 
46 
46 
46 
46 


> N32 
: N33 
: N87 
: N87 
: N88 
:N91 

60 


M3 x 6 (OC) 

M2.6 x 6 (Br-Tap) 
K M3 x 6 (Br-Tap) 
M M2.6 x 8 (F-Tap) 
P M3-x 10 (TP-T) 


H M3 x6 (F) 


J 


(X53-3340-02) 


BS; UNIT 


81 


Parts with the exploded numbers larger than 700 are not supplied. 
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EXPLODED VIEW 


N32-2606-46 
: N90-3008-46 


G M2.6 x 6 (F) 
N M3 x 8 (TP) 


x44 
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Parts with the exploded numbers larger than 700 are not supplied. 


LS-3/US 
EXPLODED VIEW 


K M3x6(Br-Tap) :N87-3006-46 
S M3 x6 (F-Tap) : N88-3006-46 


| Za 
\VR101, 102 
oar at 
w 


_ AT UNIT 
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lLO-O/U0O 
PACKING 


N O 

21 DIN plug (7P) 24 DCcord 12 Warranty card 
(E07-0751-05) (E30-3157-15) (B46-0310-03) : E,E2,E3,E9 

22 DIN plug (13P) with Fuse (25A/32V) (B46-0410-40) : K 
(E07-1351-05) (FO5-2531-05) (B46-0422-00) : P 

26 Fuse (25A/32V) 56 Bag 13 Instruction manual 
(FO05-2531-05) (H25-0708-04) (B62-0542-00) 

27 Fuse (4A/250V) 14 Instruction manual 


(FO6-4029-05) (B62-0543-00) : M,M2,E2,E3 
54 Bag 15 Instruction manual 
1 (H25-0029-04) (B62-0544-00) : M,M2,E2,E3. 
ge 16 Instruction manual 
/ (B62-0545-00) : P,M,M2,E3,E9 
ZA 17. Instruction manual 
55 Bag (B62-0546-00) : E 
(H25-0079-04) 18 Instruction manual 
MIC Microphone (B62-0547-00) : E 
(T91-0352-15) 
52 Carton board 
(H13-0963-04) 
ee 


50 Polystyrene foamed fixture (F) 


(H10-2791-01) 
51 Polystyrene foamed fixture (R) 
(H10-2792-01) 


2| 


53 Protection cover 
(H20-1437-03) 


57 \Item carton case 
(H52-0730-02) 


58 Outer packing case 
(H62-0641-03) 

11 UPC code label 

(B44-2163-04) 


8 Sticker 
(B42-5526-04) : K 
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L5S-6/U5S 


ADJUSTMENT 


Required Test Equipment 
1. DC Voltmeter (DC V.M) 
1) Input resistance : More than 1MQ 
2) Voltage range : 1.5 to 1000V AC/DC 
Note : A high-recision multimeter may be 
used. However, accurate readings can not 
be obtained for high-impedance circuits. 


2. DC Ammeter 
1) Current range : 100mA, 1.5A, 15A, high-pre- 
cision ammeter may be used. 


3. RF VTVM (RF V.M) 
1) Input impedance : 1MQ and less than 3pF, 
min. 
2) Voltage range : 1OmV to 300V 
3) Frequency range : 10kHz to 500MHz 


4. AF Voltmeter (AF V.M) 
1) Frequency range : 50Hz to 10kHz 
2) Input resistance : 1MQ or greater 
3) Voltage range : 10mV to 30V 


5. AF Generator (AG) 
1) Frequency range : 200Hz to 5kHz 
2) Output : 1mV or less to 1V, low distortion 


6. AF Dummy Load (DM. SP) 
1) Impedance : 8Q 
2) Dissipation : 83W or greater 


7. Oscilloscope 
Requires high sensitivity, and external syn- 
chronization capability (150MHz or greater). 


8. Sweep Generator (Sweep G.) 
1) Center frequency : 50kHz to 9OMHz 
2) Frequency deviation : Maximum +35kHz 
3) Output voltage : 100mV or greater 


9. Standard Signal Generator (SSG) 
1) Frequency range : 50kHz to 50MHz 
2) Output : -133dBm/0.05pV to 7dBm/500mV 
3) Output impedance : 50Q 
4) AM and FM modulation can be possible 
Note : Generator must be frequency stable. 


10. Frequency Counter (f. counter) 
1) Minimum input voltage : 50mV 
2) Frequency range : 150MHz or greater 


11. Noise Generator (Noise G.) 
Must generate ignition noise containing harmon- 
ics beyond 30MHz. 
12. RF Dummy Load 
1) Impedance : 1502 and 502 
2) Dissipation : 150W or greater 


13. Linear Detector 
1) Frequency range : 30MHz 


14. Power Meter 
1) Impedance : 50Q 
2) Dissipation : 300W continuous or greater 
3) Frequency limits : G(OMHz or greater 
15. Spectrum Analyzer 
1) Frequency range : 100kHz to 110MHz or greater 
2) Bandwidth : 1kHz to 3MHz 


16. Detector 
1) For adjustment of BPF 


IN OUT 
(=) a 
ToRFunit & ECE ONG) S To oscilloscope 
OUT IN 


2) For adjustment of PLL/VCO BPF 


INO———_} OUT 
fo) Qa 
To PLL unit BRS NGO S To oscilloscope 
OUT IN 


17. Directional Coupler 


18. Monitor Receiver 
R-1000 class 


19. Microphone 
MC-43S or MC-60S8 


20. Tracking Generator 
21. Distortion Meter 


22. Double Signal Pad (500) 
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| 3-0O/US 
ADJUSTMENT 


Preparation 


Unless otherwise specified, knobs and switches 
should be set as follows. 


POWER cece ee ONesPROGESSOR 2 Center 
ANT lent hg ae OM IC whee teu Center 
AG CAt po eater Center” SPV Rice eae Ss... MAX 
NB LEV Cees Center “CAR take ee Center 
SOU ce) 20 eee 0 
TAN ep maNa tase meno ee Hrs OE | 5 0 
RE: ste ie he ce MAX 


HF TRANSCEIVER se ow at 
— ee 5 (ey (1) cH ‘a Car Move act 
ee (I [-.] 


Tume 
' aes : freee LLG Zz SS TF-SET 
° >} cH 3 SCAN 


iM, down uP 


Rear Panel 


® 
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LOo-6/US 


ADJUSTMENT 


Service Jig 


A. Lead wire with minipin plug B . Flat cable (8P) C. Flat cable (12P) 
(E37-0064-05) (E37-0581-05) (E37-0580-05) 
About 27cm About 25cm About 25cm 


How to Use 


= 
CONNECTION 


section 
ra 
VA AA 
Ze Ze 
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ADJUSTMENT 


Service Adjustment Mode 


— 


Outline 

The TS-870S is adjusted by the normal method and 
by another method using the service adjustment 
mode. 

In the adjustment mode, there are 28 menu num- 
bers AO to BB. All adjustment data items are saved 
in the EEPROM. 

When the service adjustment mode Is entered, data 
is read from the EEPROM and placed in the CPU 
RAM so that settings can be modified. 

The EEPROM is updated only when data is written 
in Menu No. BA. 

Note : Transmission is possible in reception-related 
adjustment modes. 


Operation procedure 


. Adjustment mode start 


Hold down the [N.R.] key and [LSB/USB] key, and 
turn the [POWER] switch ON to enter the adjust- 
ment mode. The menu number will appear in 
M. CH on the display. 


. Adjustment mode menu number selection 


When the [M. CH/VFO. CH] control is turned, the 
menu number changes. 


. Adjustment mode data writing 


Press the [UP]/[DOWN] key or the microphone [UP]/ 
[DOWN] key in MENU No. BA. 


. Adjustment mode cancel 


When the [CLR] key is pressed, the normal 
memory-channel display returns. 

Note : If the power is switched OFF in the adjust- 
ment mode, it is canceled. 


Service Adjustment Mode Menu 
AO System Checxsum display =Checks 
(Program version confirmation) 


ALC 1S ALC reference voltage adjustment 


S-meter (SSB) Start level setting $5 
S9 level setting 


Full-scale level setting 
8.83MHz IF filter center frequency 


Filter 
correction 


455kHz IF filter center frequency 
correction 
100W adjustment 
(With power meter curve) 
5OW adjustment 

(With power meter curve) 
25W adjustment 

(With power meter curve) 


10W adjustment 


29MHz band 


Maximum zone level setting 
86 
BB 


Display All LCD segments light 
(Not light ON AIR lamp) 


Power 


adjustment 


ALC meter 


15-38/U5 
ADJUSTMENT 


Display Check 
Measurement Adjustment 
Condition 2 Specifications/Remark 
yore Unit | Terminal | Unit | Parts Method Spends ! ass 
1. All reset 1) DC IN : DC 13.8V Front | Display] After displaying Display should be normal 
Pushing [A=B] key down, panel HELLO, the display | Should be at the reset 
[POWER] : ON. is reset as follows: | frequency 
DISP f. : 14.000.00 
MODE : USB 
METER : ALC 
ANT : 1 
AGC 
2. All LCD 1) Menu No. : BB Check All LCD segments light. 
segments 
lignt 
PLL Section 
Measurement Adjustment 
Condition . Specificati Remark 
Unit | Terminal | Unit Method anda od 
. 2OMHz 1) [POWER] : ON f. counter | PLL CN510 | PLL TC800 | Frequency adjust. 20.000MHz + 20Hz 
frequency MODE: FM (TP) 
adj. Receive 
. 2OMHz 1) Display f. : 14.000MHz RF V.M CN503 L528 | MAX. 
peak adj. MODE : USB 
Receive 
. BOMHz BPF |} 1) MODE: FM IC506 L529 | Repeat for MAX. 
adj. Receive 2 pin L530 
. 55MHz BPF | 1) Display f. : 14.000MHz IC508 L518 | Repeat for MAX 
adj. and MODE : FM 11 pin L519 
frequency Receive L520 
check 
2) Display f. : 14.000MHz f. counter Frequency check 55.299~55.301MHz 
. Lock voltage | 1) Display f. : 30kHz DC V.M TP501 PLL TC506 | 1.8V 1.8+ 0.03V 
adj. & check 
VCO1 2) Display f. : 7.489MHz Voltage check 4.5~7.0V 
6. Lock voltage | 1) Display f. : 7.500MHz Pie TC507 | 1.8V 1.8 + 0.03V 
adj. & check 
VCO2 2) Display f. : 14.489MHz Voltage check 4.5~7.0V 
7. Lock voltage | 1) Display f : 14.490MHz Pe TC508 | 1.8V 1.8+ 0.03V 
adj. & check 
VEG 3s 2) Display f. : 21.489MHz i Voltage check 4.5~7.0V 
8. Lock voltage | 1) Display f. : 21.490MHz Piel TC509 | 1.8V 1.8 + 0.03V 
adj. & check 
VCO4 2) Display f. : 30.0(00MHz Voltage check 4.5~7.0V 
9. Lock voltage | 1) Display f. : 30.000MHz P5028 WVCO2ei 11 5.0V “ 5.0 + 0.03V 
adj. X58- 
LO2A (VCO2) 3390 
X58-3390-03 
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ADJUSTMENT 


Measurement | ___ Adjustment] 


in| Une [ten] ost [re | tr 


Condition Specifications/Remarks 


—5~+2dBm 


-1~+6dBm (64.220MHz) 
-6~+0dBm (8:375MHz) 


-10~+0dBm (20.0000MHz) 


-10~+0dBm (10.0kHz) 


CN510 |PLL  |[TC8oo 20.000MHz + 20Hz 
(TP) 


Measurement 


Item Condition oe a: 


_ DSP PLL lock] 1) Display f. : 14.000MHz DCV.M. |TX-RX |TP1 TX-RX Rebbe 
RF 


10. Output level | 1) Display f. : 14.000MHz 
check MODE : USB 
LO1 (CN504)| Receive 


LO2A (CN505) Meaturement condition 
: 50Q terminated 


LO3 (CN502) 


 OARAL REG 
20MHz (CN503) 


Output level check 


LO4 (CN501) Oscilloscope 


11. 2OMHz 1) MODE : USB 
frequency Receive 
(Final check) 


f. counter 


Receiver Section 


. AGC voltage | 1) Display f. : 14.000MHz 
adj. MODE : CW 

[RF] GAIN : MAX 
[AGC] : OFF 


voltage adj. MODE : USB 
t 


L65 Adjust so that gain 


at nace 
. MCF adj. 1) Display f. : 14.000MHz Spectrum 


MODE : USB analyzer L67 is max. and band \ 73.043) + 73-080 773087 
[AGC] : OFF shown at right 
Spectrum analyzer setting Tracking CN17 becomes flat. 

Center f. : 73.050MHz generator 

Frequency span : 50kHz 

ATT :-10dBm 


VBW, RBW : 1kHz 
V.REF : 2dB/DIV 
. BPF adj. 1) Display f. : 7.000MHz Spectrum | Rear | ANT RF L28 Waveform is as 
MODE : USB analyser | panel E29 shown in the figure 


aa 


6.900 7:100 7.300 


[AGC] : OFF L30 at the right. 
[AIP] : OFF Tracking | RF CN15 L31 
Spectrum analyzer setting generator 


Center f. : 7.100MHz 
Frequency span : 2MHz 


Spectrum analyzer setting L39 
Center f. : 14.000MHz L40 


Frequency span : 5MHz 


3) Display f. : 21.000MHz L44 20.600 21-200° 21.500 
Spectrum analyzer setting L45 
Center f. : 21.200MHz L46 


Frequency span : 10MHz 


(MHz) \ 
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(28MHz 
BPF adj.) 


5. RX IF AMP 
adj. 


6. Checksum 
check 


7. ALC voltage 
adj. 


adj. 


Full-Scale 


9. 8.83MHz 
IF filter adj. 


10. 455kHz 
IF filter adj. 


* |tem 6 to 10 below are adjusted in the adjustment mode. To termina 


ADJUSTMENT 


Measurement 


Test- 4 


SSG 


Terminal 


1) Display f. : 29.800MHz 
MODE : USB 
[AGC] : FAST 
SSG frequency : 22.101MHz 
SSG output : -113dBm 


panel 


AF V.M 
Oscilloscope 
DM. SP 


Exo 


1) Display f. : 14.100MHz SSG 


MODE : USB 
[AGC] : OFF AF V.M EXT. SP 
[AIP] : OFF Oscilloscope 


AF output : 0.63V/8Q 
SSG frequency : 14.101MHz 
SSG output : -119dBm 


DM. SP 


1) Menu No. : AO 


1) Menu No. : Al DC V.M 
SSG 


Pp 
ANT 


1) Menu No. : A2 
SSG frequency : 14.101MHz 

SSG output : -110dBm AF V.M 

Oscilloscope 


DM. SP 


ESP: 


2) Menu No. : A2 
SSG output : -107dBm 


3) Menu No. : A3 
SSG output : -81dBm 


4) Menu No. : A4 
SSG output : -23dBm 


1) Menu No. : A5 
SSG1 f. : 1.79980MHz 
SSG1 output : -60dBm 
SSG2 f. : 1.80260MHz 
SSG2 output : -60dBm 


SSG1 
SSG2 
Double 
signal pad 


panel 


Connec-| TP401 
Oscilloscope | tion 


(10:1 probe) 


1) Menu No. : A6 


¢ Writing data : After items 6 to 10 have been adjusted: 
1) Menu No. : BA 

2) [UP] key : Push once time 
3) [CLR] key : Push once time (Adjustment mode terminated) 


te the adjustment menu in 


Unit 


L50 
oy 


RF 


L451 
L452 


Connec- 
tion 


Display 


(RIT/XIT] 
knob 


[RIT/XIT] 
knob 


Adjustment 


Adjust so that the 
gain is MAX. 


Repeat 2~3 times 


reading. 


the middie, save your settings with Menu No. BA. 


Check 


Display : 05 


[UP] key : Push 
once time 


The waveforms 
must cross. 


Display "rEAdy" > "good" (If "nG" is displayed, enter data again.) 


for MAX AF output 


lLS-G/US 


Specifications/Remarks 


Display : E7b9 


Reference display : 12406 


Reference display : 45+10 


Reference display : 80+20 
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Item 


11. ATT check 


Condition 


1) Display f. : 14.100MHz 
SSG frequency : 14.101MHz 
SSG output : -107dBm 
[AGC] : OFF 
[AIP] : OFF 


AF output : 1V/8Q 


a. ATT : 0dB 

b. ATT [UP] key : 6dB 

c. ATT [UP] key : 12dB 

d. ATT [UP] key : 18dB 

e. ATT [DOWN] key : 12dB 
f. ATT [DOWN] key : 6dB 

g. ATT [DOWN] key : 0dB 


12. S/N check 1) Display f. : Indicated below 


AF VR : 0.63V/8Q 
SSG f. : Indicated below 
However, USB : +1kHz 
LSB : -1kHz 


Frequency MODE 
100kHz AM 
1.500MHz AM 
1.8MHz ESB 
3.5MHz LSB 
5.5MHz LSB 
7.1MHz LSB 

10.1MHz USB 
12.5MHz USB 
14.1MHz USB 
18.1MHz USB 
21.1MHz USB 
24.8MHz USB 
29.8MHz USB 
29.8MHz FM 


Test- 
equipment 


SSG 


AF V.M 
Oscilloscope 
DM. SP 


SSG 


AF V.M 
Oscilloscope 
Distortion 
meter 

DM. SP 


SSG output 


ADJUSTMENT 


Rear |ANT Front 
panel panel | (UP/ 
EXO DOWN) 
Rear ANT 
panel 
EM SP 


SSG MOD 


-87dBm 1kHz 60% 
-77dBm 1kHz 60% 
-119dBm OFF OFF 
-119dBm OFF OFF 
-119dBm OEE OFF 
-119dBm OFF OFF 
-—119dBm OFF OFF 
-119dBm OFF OFF 
-119dBm Oelr OFF ¢ 
-119dBm OFF OFF 
-119dBm OFF OFF 
-123dBm OFF OFF 
-123dBm OFF OFF 
-119dBm 1kHz 3kHz <— 


Measurement Adjustment _——_—| 


ATT SW| AF output should be | AF output + 3dB 
lowered 6dB at time. 


S/N measurement 


MAX sensitivity 
measurement 


[AIP] : ON 


SINAD sentitivity 
measurement 


Specifications/Remarks 


Note : If the frequency is 
7.5MHz or less, AIP turns ON 
automatically. Turn AIP OFF 
with the AIP switch before 
starting measurement. 


10dB or more. 


0.7V/8Q or more. 


Sensitivity down 5~15dB. 


12dB SINAD or more. 


132°SSB 
squelch 
check 


14. FM squelch 
check 
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1) Display f. : 14.100MHz 


MODE : USB 

{AGC] : OFF 

SSG frequency : 14.101MHz 
SSG output : OFF 


2) SSG output : -101dBm 


3) [SOL] VR : Fully clockwise 


4) SSG output : -83dBm 


1) Display f. : 29.8MHz 
MODE: FM 
SSG output : OFF 


2) SSG output : -119dBm 
SSG MOD : 1kHz 
SSG DEV : 3kHz 

3) [SQL] VR : Fully clockwise 


4) SSG output : -100dBm 


SSG 


AF V.M 
Oscilloscope 
DM. SP 


‘| Rear 
panel 


ANT [SQL] 


VR 


Front 
panel 
EXicoP. 


[SQL] 
VR 


Front 
panel 


Set to the point 


noise disappeared. 


Check 


Set o the point 


noise disappeared. 


Knob position 10 : 00~14 : 00 


Squelch should open. 
Squelch should close. 
Squelch should open. 


Knob position 8 : 00~12 : 00 


Squelch should open. 


Squelch should close. 


Squelch should open. 


15. NB adj. 


16. S-meter 
check 


17. Auto notch 
check 


Condition 


1) Display f. : 14.100MHz - 
MODE : USB 
SSG frequency : 14.101MHz 


SSG output : -90dBm 


2) INB] key : ON 
{NB] VR : Center 


1) Display f. : 14.175MHz 
MODE : USB 
[AGC] : FAST 
[RF] GAIN : MAX 
SSG frequency : 14.176MHz 
SSG output : -107dBm 


2) SSG output : -83dBm 


[3) [NB] key : ON 


1) Display f. : 14.175MHz 
MODE : USB 
SSG frequency : 14.1765MHz 
SSG output : -73dBm 
[AUTO NOTCH] key : Push (ON) 


ot 


18. Voice 
check 
(equipped 
on VS-2) 


| 1) [AF] VR : Arbitrary 


[MENU] key : Push (ON) 
{M.CH/VFO.CH] knob 

: Menu No. 48 
[UP] key : Step 73 
[MENU] key : Push (OFF) 
[FINE] key : Push (ON) 


Transmitter Section 


1. TX MCF adj. 


2. TX IF AMP 
ad}. 


Condition 


1) Display f. : 14.200MHz 

MODE : USB 

Transmit 

Spectrum analyzer setting 
TG output : -10dBm 
Center f. : 8.8383MHz 
Span : 10kHz 
V.REF : 2dB/DIV 


1) Display f. : 14.200MHz 
MODE : CW 
{CAR] VR : Center 
Disconnect CN4 from the RF 
unit and connect a 50Q 
dummy load: 
Transmit 


2) After adjustment, set [CAR] 
VR to MAX for confirmation. 


ADJUSTMENT 


Measurement 


Test- 
equipment 


SSG 


AF V.M 
Oscilloscope 
DM. SP 
DC V.M 
Noise G. 


SSG 


AF V.M 
Oscilloscope 
DM. SP 


Unit 


Rear 
panel 


Terminal 


ANT 


EXT sP 


Measurement 


Adjustment 
Parts Method 


L81 
L82 


Voltage minimum 


Adjust output of 
noise generator to 
small input (S1) and 
large input (S9) and 
check each. 


Display| S-meter level : S1 


S-meter level : S9 


S-meter level check 


Adjustment 


Test- 
equipment 


Tracking 
generator 


Spectrum 
analyzer 


50Q.dummy 
Oscilloscope 


RF 


Terminal 


CN4 


Wi 


RF 


Connec- 
tion 


Parts Method 


OOS 
L95,94 
E9279) 
L89 
VR3 
L457 
L456 
L455 


Repeat 2 or 3 times 
for MAX. 


LS-6/U5 © 


Specifications/Remarks 


Noise should disappear. 


-111~-101dBm 


—89~-77dBm 


S-meter level check | Same as when [NB] key off. 


S-meter off. 


The displayed frequency can 
be heard vocally. 


Specifications/Remarks 


Reference value 
2.5Vp-p or more 
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Condition 


3. Final base 
current 


1) Display f. : 14.200MHz 
MODE : USB 
[MIC] VR: MIN 
[CAR] VR : MIN 
Final unit VR501,502 : MIN 
Connect ammeter 
+ : External power supply 
— : Power connector 
Adjust to minimum current 
with VR501 and VR502 in the 
final unit 
Transmit 


5. NULL adj. 


6. ALC 
frequency 
response adj. 


. TX power 
ad| 


The power 
meter on the 
display is 
also calibrat- 
-ed at the 
same time. 


1) Menu No. : A7 
Transmit 


1) Menu No. : A7 
Transmit 


1) TX [M.CH] key : Push 
Display f. : 29.700MHz 
MODE : CW 
Transmit 

2) TX [M.CH] key : Push 
Menu No. : A7 
Transmit 


1) 50W 
Menu No. : A8 
Transmit 
After adjustment, [UP] key : Push 
2) 25W 
Menu No. : AQ 
Transmit 
After adjustment, [UP] key : Push 


3) 10W 


Menu No. : AA 
Transmit 
After adjustment, [UP] key : Push 


8. TX gain adj. 
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+— 


1) 1.9MHz band 


Menu No. : AB 
Transmit 

2) 3.5MHz band 
Menu No. : AC 
Transmit 

3) 7.0MHz band 
Menu No. : AD 
Transmit 

4) 10.1MHz band 
Menu No. : AE ° 


Transmit 
5) 14.1MHz band 
Menu No. : AF 
Transmit 


ADJUSTMENT 


Measurement 


Test- 
equipment 


Unit | Terminal 


VR502 


Power meter] Rear 


ANT 


IRIT/XIT] 


Power meter| Rear 


Power meter 
panel 


Power meter (RIT/XIT] 


panel panel |knob 


Power meter 


panel panel | key 


Adjustment 


Current drain 
(Minimum current) 
+250mA 


Current drain 
(Minimum current) 
+ driver current 

(250mA) + 250mA. 


¢ |tem 4 to 13 below are adjusted in the adjustment mode. To terminate the adjustment menu in the middle, save your settings with Menu No. BA. 


100W 


100W power check 


Press the [UP] key 
after the beep 

sounds for two or 
three seconds. 


Specifications/Remarks 


First adjust VR501 and VR502 
for minimum. 

Adjust VR501 for an increase 
of 250mA when switched to 
TX. Then adjust VR502 for 
250mA over this reading. 


Reference value 
0.5V or less 


100W + 5W 
When unable to be set within 
the range, ALC and frequency 
response to be adjusted. 


lLOo-6/VUS 
ADJUSTMENT 


| Measurement Adjustment 
iam ao [re 


6) 18.0MHz band Power meter| Rear Front | {(UP] Press the [UP] key 
Menu No. : BO after the beep 
Transmit sounds for two or 

7) 21.0MHz band three seconds. 
Menu No. : B1 
Transmit 

8) 24.9MHz band 
Menu No. : B2 
Transmit 

9) 29.7MHz band 
Menu No. : B3 
Transmit 


Specifications/Remarks 


9. ALC meter |1) 1 dot Power meter] Rear [UP] key : Push 
adj. Menu No. : B4 


Transmit 
2) Zone MAX 
Menu No. : BS 
Transmit 


3) Full 
Menu No. : 
Transmit 


. SWR 1) Nenu No. : B7 [RIT/XIT] 
protection Transmit knob 
ad}. After adjustment, [UP] key : Push 


. SWR meter| 1) Menu No. : B8 [UP] key : Push 
ad}. Transmit 


. FM DEV 1) Menu No. : B9 Power meter (RIT/XIT] 
ad}. AG output : 1kHz/80mV Linear knob 
Transmit 


1) Menu No. : B9 3.0kHz + 0.5kHz 
AG output : 1kHz/3mV E,X 
AG output : 1kHz/5mV K,P,M 


e Writing data : After items 4 to 13 have been adjusted: 
1) Menu No. : BA 
2) [UP] key : Push once time Display “rEAdy" > “good" (If "nG" is displayed, enter data again.) 
3) [CLR] key : Push once time (Adjustment mode terminated) 


14. Spurious 1) Display f. : 24.900MHz Power meter} Rear +1.65MHz —60dB or less 
adj. MODE : CW Spectrum | panel spurious level MIN. 
Transmit analyzer 
15. Monitor 1) Display f. : 21.100MHz Power meter} Rear | ANT Front | Display} Check 0.2V + 0.05V 
level check MODE : USB AF V.M panel | EXT. SP | panel 
[MONI] key : ON Oscilloscope 
[MONI] VR : Center DM. SP 
[MIC] VR : Center 
[AF] VR : MIN AG Front | MIC 
AG output : 1kHz/10mV AF V.M panel i 
Transmit 
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ADJUSTMENT 


Adjustment 


Unit | Terminal | Unit | Parts | 
NT 


Power meter|Rear |A Front | Display 


Item Condition 


Specifications/Remarks 


Method 
Check 


Processor | 1) Display f. : 14.200MHz 


COMP meter : 15~25dB 


check MODE : USB panel 
[MIC] VR : Center 
[PROC] key : ON AG Front | MIC 


[METER] : COMP 
AG output : 1kKHz/10mV 


panel 


2) AG output : 1kKH2z/1mV 


COMP meter : 1dot fight 


Check 0.63V + 0.3V 


. Sidetone 
check 


1) Display f. : 14.200MHz 
MODE : CW 
(MONI] VR : Center 
Key down 


AF V.M 
Oscilloscope | panel 
DM. SP 
Electronic KEY 
keyer jig 


_ CW 1) Display f. : 14.200MHz 
break-in MODE : CW 
check [VOX] key : ON 


{(FULL/SEMII] key : FULL Electronic KEY 
Heer aa erie keyer jig 


2) [FULL/SEMI] key : SEMI 
[DELAY] knob : Center 


Power meter 


Electronic keyer jig 
Oscilloscope 


: Key down 


Full break-in operation 
(When the key is turned OFF, 
the receive mode returns 

immediately.) 


Semi break-in operation 
(When the key is turned OFF, 
the receive mode returns 

after a while.) 


19. DRU check | 1) Connect a microphone to 
(equipped the MIC jack. 
on DRU-3) MODE : USB/LSB 

[MIC] VR : Center 

[REC] key : Push 


Hold down the [CH1], 
and talk into the 
microphone. 


Can be recorded for about 
15 seconds. 


Release and press 
the [CH1] key again. 


The recorded voice must be 
played back. 


20. Sub tone 1) Display f. : 29.100MHz 


Power meter 


DEV : +0.5~1.0kHz 


check MODE: FM Linear panel Tone f. : 88.2~88.7Hz 
MIC jack : 600Q terminated | detector 
{A=B], [TX-B] key : Push Oscilloscope 


[M.IN] key : Push two times | f. counter 
{RX-M.CH] : Push 
Transmit Microphone | Front | MIC 


PANS AD 
frequency 
check 


1) Display f. : 29.100MHz 
MODE : CW 
Transmit 


29.100.000MHz + 145Hz 


LADS 1) Display f. : 14.200MHz Power meter a. Set AG to 1.0kHz | Within 6dB 


frequency MODE : USB/LSB Oscilloscope | panel and turn the [MIC] 
characteristic] | MIC jack : Connect to AG VR to set to 100W. 
check AG output : 1kHz/5mV AG Front | MIC b, Change the AG 
400H2z/5mV AF V.M panel frequency and 
2.6kHz/5mV ° measure the 
Transmit difference between 


the power levels at 

1.0kHz and at 

another frequency 
c. Take a measure- 
ment for each USB 
and LSB. 
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ADJUSTMENT 


lOo-6/VUS 


Measurement Adjustment 
Test- ; ; ; Specifications/Remarks 
equipment Unit | Terminal | Unit | Parts Method 
23. Processor | 1) Display f. : 14.200MHz Change [PROC] VR 
check MODE : USB so that the first 
{[PROC] key : ON segment on the 
[METER] key : Push COMP meter lights. 
[PROC] VR : MIN 
MIC jack : Connect to AG 
AG output : 1.0kHz/1mV 
Transmit 
2) AG output : 1.0kHz /10mV Check COMP meter 
(20dB UP) > within 15~25dB 
Transmit 
24. AT 1) Display f. : Indicated below | Through type] Rear =| ANT Front | Display| Check ON AIR LED light. 
MODE : CW power meter | panel panel AT TUNE LED light. 
[METER] : SWR 150Q4dummy When tuning completed, 
{THRU/AUTO] : AUTO LEDs off. 
Transmit 
After checked retuen to Frequency 
receive mode. 1.910MHz 
3.500 
2) [AT TUNE] key : ON 3.700 AT GH Note : When Begins AT tuning after enter- 
7.000 29.700MHz and ing the transmission state. 
10.100 SWR 1.0 to 1.3, This should stop within 
14.000 varliable capacitor roughly 6 seconds. 
18.100 has flutters so that | SWR: 1.2 or less 
21.000 it does not stop, Power : 7OW or more 
24.900 adjust the TC1 at 
29.700 which SWR 1.2 or 
less is acceptable. 


Adjustment Points 
@ Side view 


CN510 (TP) 
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ADJUSTMENT 


@ Upper view 


Sa cN4os 


One 

KA TP401 ; 
hi 

L455 (7) 


L451 


CN407 
L456 L457 


CN413 


ah 


CN411 FILTER 


ie) 


TP402 


CONNECTION 


FILTER 


VR502 


CN506 


©) 


PLL (X44-3210-00) (B/9) FINAL (X45-351X-XX) (A/5) 
TC506 : Lock voltage adj. (VCO1) VR501,502 : Final base current 
TC507 : Lock voltage adj. (VCO2) 
TC508 : Lock voltage adj. (VCO3) FILTER (X45-351X-XX) (B/5) 
TC509 : Lock voltage adj. (VCO4) VR1_ : ALC frequency response adj. 
TC800 : 20MHz frequency adj. TC1_ : NULL adj. 
L518~520 : 55MHz BPF adj. 
L528 : 20MHz peak adj. CONNECTION (X45-351X-XX) (C/5) 
L529,530 :60MHz BPF adj. L451,452,458 : RX IF AMP adj. 
L455~457 : TX IF AMP adj. 


VCO2 (X58-3390-03) 
TC1_ : Lock voltage adj. (LO2A) 
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ADJUSTMENT 


@ Lower view 


SZ) 
Z) o 
181 TP1 
©pcnis L99 ie 
|@ |L67 Qed 
|@|.70 a OTF? 
|@ |72 (A)v100 
L75 


ele] FILTER 
CN17 
© 


L77 


AN 
J) cmo 


RF (X44-3210-00) (A/9) TX-RX UNIT (X57-4620-00) 

VR2 : Spurious adj. VR1_ : S-meter adj. 

VR3,L89,91,92,94,95,98,99 :TXIF AMP adj. VR2 :AGC voltage adj. 

L28~31,38~40,44~46,50,52 : BPF adj. VR3_ : DRU-3 recording level adj. (Adjusted to the mechanical center) 
L65,67,70,72 : MCF adj. L4  : DSP PLL lock voltage adj. 

TT : RX IF AMP adj. 

L81,82 : NB adj. 

L100 : TX MCF adj. 
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Name 


RF UNIT (X44-3210-00) (A/9) : RF 


Coaxial | RAT 
Coaxial | DRV 


CN6 


CN10 


Coaxial | LO2A 


Coaxial | TR88 


OMAN OORWYNY H-|ONOTKR WN 
W 
ra 


a 


eee | BC et 
NOOR WN-—O 
a 
© 


es 
O © 


LO1 1st local oscillation 73.08~103.05MHz 


CN901 1 SPI1 Phone jack through 
GND 2 |SPG  |GND 
Filter selection 15kHz 2 SPO1 Phone jack output 
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° 


Function 


DDS1 enable signal (LO1) 
PLL DDS latch select signal (TX : "H’) 
GND 


RX signal 


GND 


TERMINAL FUNCTION 


16 
17 
18 
19 
O |5P 5V 


CN501] 1 [GND [GND 

N04 
LO2A output (64.22MHz) 
c 


TX drive signal 


NO 


2nd local oscillation 64.22MHz 
TX 8V 
RX 8V 

AGC voltage 
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Speaker signal 


corthee N506 | 1 |FMD ~ |FM modulation signal 

TXeahl 2 GND 

RX =a 3 GND 

Analog 8V RF UNIT (X44-3210-00) (D/9) : PHONE 


14V-switched 


Filter selection 3kHz 

Filter selection 6kHz 

Forward wave detection voltage 
Reflected wave detection voltage 
ALC meter output 

Thermal protection 


Digital GND 
MIC/PWR VR 1 x 

MIC/PWR VR 2 ed 
CAR/DELAY VR 1 

CAR/DELAYVR2 ON? 

5V 
Digital GND 
PROC/MONI VR 1 
PROC/MONI VR 2 
AGC/KEY VR 1 


AGC/KEY VR 2 
5V 


RF serial/parallel convert clock 

RF serial/parallel convert data 

RF serial/parallel convertor IC1 enable 
RF serial/parallel convertor |C2 enable 
DAC enable 


RF blank signal 
-6V 
GND 


Width encoder B 
Width encoder A 
Shift encoder B 
Shift encoder A 
GND 
GND 
AF/RF VR 1 
AF/RF VR 2 
RIT encoder A 
RIT encoder B 
5V 


TX/RX control signal Ti esalsy 


Speaker signal 
Relay common terminal 
TX/RX control signal 

TX relay close 

TX relay open 

ALC input 

13V output when TX 


External receiver output 
SM-230 


GND 
NB/SQL VR 1 


RF 


1 GND 
2 NFMT 
3 VB3 
4 VB2 
5 VB1 
6 VBO 
7 UNL 
8 GND 
9 REEZ 
LO PET 
Re K 
12 |PDA 
13° 4D 
14 |DLE3 
home DEEZ 


UNIT (X44-3210-00) (B/9) : PLL 


NB/SQL VR 2 
M.CH encoder A 


corenaloaeun-lowsun-laasww lamer 


GND M.CH encoder B 

FM modulation on/off signal (FM TX : "L") 5V 

21.489~30MHz 

14.489~21.489MHz_{ VCO select signal FINAL UNIT (X45-351X-XX) (A/5) : FINAL 
7.489~14.489MHz [Active 'H CN501 | Coaxial Drive input (From RF) 


0~7.489MHz 

Unlock detection output (Unlock : "H") 
GND 

PLL2 enable signal (LO2A) 

PLL1 enable signal (LO1) 

Clock 

PLL, DDS data 

14V 

DDS3 enable signal (LO4) 


TX signal output (To FILTER) 


3 


4 


CN503 1 
2 
5 
1 


DDS2 enable signal (LO3) 


CN504 
2 
3 


lLO-O/US 
TERMINAL FUNCTION 


Power supply 13.8V connecting harness 

Power supply 13.8V connecting harness TX power 8V 
Power supply 13.8V connecting harness Pass through 
Power supply 13.8V connect ing harness Pass through 


FIANL UNIT (X45-351X-XX) (B/5) : FILTER 


CN1 Coaxial | PO Filter input signal ae ay 
CN2 |Coaxial/ATO | TX output signal (To AT) : 
BA 8V 


GND Speaker output signal input 


GND Speaker GND 
14V 


14V 
Shift register clock 
Shift register data 
Shift register enable Analog GND 
cae oe Analog GND 
power 8V 
Forward wave detection voltage Pass through 
Reflected wave detection voltage Pass through 
Make for AT through/on relay i ee 
24.5~30MHz one ye 
21.5~24.5MHz Ruateg ay 
18.5~21.5MHz AT coil tap 
14.5~18.5MHz band data 
10.5~14.5MHz 


— 


OMAN OAR WN 


14S 

14S 

PSW Power switch on: "H" 
14V 13.8V 


OMAN ODOaAAWNH — 


Sn 
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TX/RX select signal output 


ANT 1/2 select signal output 
GND Pass through 


Pass through 


455kHz filter select "L" : Filter on 
455kHz filter select "L" : Filter on 
455kHz filter select "L" : Filter on 
External AT tuning control (Pass through) 
External AT tuning control (Pass through) 
Pass through 

Pass through 

Pass through TS Oe ey 
Pass through Ev Reet oy 
Pass through AGC line 
Pass through 

14V 

14V 

14V 

14V 

Power switch on : "H" 
PLL power 9V 

PLL power 5V 

-6V output 


GND 
RX IF output 


13.8V 

13.8V 

Analog GND 

Analog GND 

Thermal protection on : "H" 
TX 13.8V 

TEENS 

Digital 8V 

Digital 13.8V 


Pass through 
Pass through 
Pass through 
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TERMINAL FUNCTION 


Function 

13.8V 

Power switch on : "H" 
13.8V 

13.8V 

13.8V 

TX 13.8V 

GND 

GND 


Coaxial 
Coaxial 
Coaxial 
Coaxial 
We 
TP 
lie 
ie 


TX/RX select signal input 
ANT 1/2 select signal input 
GND 


TX signal input (From FILTER) 

RX signal output (To RF) 

input/output to AT (RX : Output, TX : Input) 
Input/output to AT (RX : Input, TX : Output) 
ANT1 GND 

ANT2 GND 

ANT1 signal line 

ANT2 signal line 


ete 


AT UNIT (X53-3340-02) 


| Coaxial 


AT1 


Coaxial 


AT2 


AT input 
AT output 


VRE 
POD2 
GND 


POD] 
ae 


+5V reference voltage for A/D 
VC2 position detection, VR101 output 
GND 


VC1 position detection, VR102 output 
eae 


Motor 2 drive — 
Motor 2 drive + 
Motor 1 drive - 
Motor 1 drive + 


—— 


Power line 11~14V 
GND 


s 


Make for AT through/on relay 


GND for discriminating that is connected 
to microcomputer 

Motor speed control pulse 

Control selection 

"H" : Preset type, "L" : Auto tuning type 
+5V reference voltage for A/D 

Motor 2 control signal 

Motor 2 control signal 

VC2 position detection 

Motor 1 control signal 

Motor 1 control signal 

VC1 position detection 

GND 


OnNvYO af WN = 


28AT 24.5~30MHz 


15AT 
NC 
18AT 
14AT 
10AT 
7AT 

4AT 


21.5~24.5MHz 


18.5~21.5MHz 
14.5~18.5MHz 
10.5~14.5MHz 
4.0~7.5MHz 
2.5~4.0MHz 


AT coil tap 
band data 


OMAN ODO KRW NN 
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[Neme [Function ———S—*d 
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GND 
Not FM TX signal 

VCO selest signal 

VCO select signal 

VCO select signal 

VCO select signal 

PLL unlock signal 

GND 

PLL2 enable signal 

PLL1 enable signal 

PLL serial clock 

PLL serial data 

Digital 13.8V 

DDS3 enable signal 

DDS2 enable signal 

DDS1 enable signal 

TX contro! signal 

GND 

PLL power 9V (Pass through) 
PLL power 5V (Pass through) 
GND 

—6V (Pass through) 

PLL power 5V (Pass through) 

PLL power 9V (Pass through) 
Power control signal 

13.8V 

13.8V 

Digital 13.8V 

Digital 13.8V 

Thermal protection 

Reflected wave analog voltage 
Forward wave analog voltage 
Enable for IC1:0n FILTER board 
Serial data for IC1 on FILTER board 
Serial clock for IC1 on FILTER board 
AT-300 control signal 

AT-300 control signal 

6kHz filter select signal 

3kHz filter select signal 

15kHz filter select signal 

Digital 5V 

Main encoder pulse A 

Main encoder pulse B 


[Digital GND 


Internal AT speed control signal 
Internal AT control select signal 
Reference voltage for A/D convertor 
Motor 2 control signal 

Motor 2 control signal 

Motor 2 position voltage 

Motor 1 control signal 

Motor 1 control signal 

Motor 1 position voltage 


[sno 
GND 


Communication inhibit signal from TS-870S 
Communication inhibit signal from personal computer 
TX data from TS-870S 

RX data from personal computer 


= 
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TERMINAL FUNCTION 


Key Jack sensing signal 
Electronic keyer dash signal 
Electronic keyer dot signal 
GND 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP A enable signal 

DSP B enable signal 

DSP read/write control signal 
GND 

DSP control address bus 
DSP control address bus 
DSP control address bus 
GND 

Beep control signal 
Microphone down signal 
Microphone up signal 
Standby switch 

GND 

Key down signal 

DSP reset signal 

TX wave control signal 

RX control signal 

TX control signal 

AF mute signal 

TX-RX unit 1C26 enable 
TX-RX unit serial clock 
TX-RX unit serial data 
DRU-3 control enable signal 
TX-RX unit PLL unlock signal 
TX-RX unit PLL control enable signal 
DRU-3 end of message 
VS-2 busy signal 

VS-2 synthesize control signal 
GND 

Digital 5V 

AGC VR analog voltage 
KEY VR analog voltage 
PROC VR analog voltage 
MONI VR analog voltage 
Digital GND 


Digital 5V 

CAR VR analog voltage 

DELAY VR analog voltage 

MIC VR analog voltage 

PWR VR analog voltage 

Digital GND 

Digital 5V 

Digital 13.8V 

Digital 13.8V 

LCD driver control enable signal 
LCD driver control enable signal 
LCD driver control serial data 
LCD driver control serial clock 
LCD goes off contro! signal 
LCD dimmer control signal 
GND 


CONTROL UNIT (X53-356X-XX) (B/4) : SW 


CN501 1 |DGND | Digital GND 
2 |5D Digital 5V ; 


TS-8705 


LED goes off control signal 
Key input O 

Key input 1 

Key input 2 

Key input 3 

Key input 4 

Key input 5 

key input 6 

Key input 7 

Power switch input signal 
Enable for |1C501 on SW board 
Enable for 1C502~504 on SW board 
Serial data for SW board 

Serial clock for SW board 

AT tune LED control signal 

TX control signal (TX LED control) 
1C501~504 reset signal 

5V 

Digital 5V 
Digital GND 


Width encoder pulse B 
Width encoder pulse A 
Shift encoder pulse B 
Shift encoder pulse A 
GND 


Digital 5V 
RIT encoder pulse B 
RIT encoder pulse A 
AF VR analog voltage 
RF VR analog voltage 
GND 


Digital 5V 
Click encoder pulse B 
Click encoder pulse A 
NB VR analog voltage 
SQL VR analog voltage 
GND 


Standby switch 


GND 
-6V 
RF mute signal 


Enable for IC7 on RF board 
Enable for |C2 on RF board 
Enable for 1C1 on RF board 
Serial data for RF board 
Serial clock for RF board 


Thermal protection 
ALC meter analog voltage 
Reflected wave analog voltage 
Forward wave analog voltage 
6kHz filter select signal 

3kHz filter select signal 

15kHz filter select signal 
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bO7-O/U9O 
TERMINAL FUNCTION 


CN7 
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Microphone down signal 
Microphone up signal 
8V for microphone 


DRU-3 serial data 
DRU-3 clock 


GND 


MS S1ONOORWNH H|WH H-|AKWHNH - 


Name | Funetion | [ONNo.|Pin No 
2 DSP data address 
4 RES 1C501~504 reset signal 3 DSP data address 
FAP TX control signal (TX LED control) 4 DSP data address 
6 LATC AT tune LED control signal 5 GND GND 
ui UCK1 Serial clock 6 BEEP | Beep control signal 
8 UDA1 | Serial data i, MD Microphone down signal 
9 ENL1 1C502~504 enable 8 MU Microphone up signal 
10 |ENL4 IC501 enalbe S SS Standby switch 
lee RSV Power switch output signal 10 |GND GND 
TA Kz, Key output 7 11 KEY Key down signal 
13 K6 Key output 6 12>‘ DRST DSP reset signal 
14 |K5 Key output 5 TSMC TX wave control signal 
BP Ka Key output 4 14 |RXC RX control signal 
6 Key output 3 TS EEXG TX control signal 
1 Key output 2 16 |AMUT |AF mute signal 
Key output 1 17. |VCEN | 1IC26 enable 
Key output 0 UCK2 Serial clock for TX-RX unit 
LED goes off control signal UDA2 | Serial data for TX-RX unit 
DREN }|DRU-3 enable 
- TX-RX unit PLL unlock signal output 
Standby switch TX-RX unit PLL enable 


GND 
2 TX inhibit signal from TS-870S 
3 TX inhibit signal from personal computer 
TX IF output (455kHz) 4 RXD TX data from TS-870S 
GND TIF GND 5 TXD RX data from personal computer 
RX IF input (455kHz) 6 KEYS Key jack sensing signal 
RIF GND y/ DASH _ | Electronic keyer dash signal 
Local 4 input (466kHz) 8 DOT Electronic keyer dot signal 
LO4 GND 9 GND GND 
FM modulation output (To PLL) 10 | HO DSP data bus. 
EMD GND 11 H1 DSP data bus 
Microphone signal input NOM Re ee GOERS 
ih ideas DSP data bus 
MIC.GND ae ee DSP data bus 
Mee Je : Noy Wimls) DSP data bus 
SS Microphone standby switch NSP data bus 
MU Microphone up HEP data bik 
ee) DSP A enable signal 
SV for microphone DSP B enable signal 
GND DSP read/write control signal 
DRMG |MIC GND Analog 13.8V 
DRM Microphone signal output Digital 8V 
DRO DRU-3 playback signal input 13. BV 
5D Digital 5V for DRU-3 Analog 8V 
GND GND GND 
EOQM End of message (End : "H’) 
OVF Over flow signal (Over flow : "L") age beet ead none O00uCn 
fs) DREN |DRU-3 enable 


1 Audio signal 14S 13.8V 

D GND GND 8A ANOS: 8V 

Simo VS-2 control data cs . 

4 SCK VS-2 control data clock ; 

5 |BSY  |VS-2 busy ecGoliege 

6 STR VS-2 synthesize control peed oe 

- BV for VS-2 Speaker signal output 

8 GND SPO3__| Internal speaker AF output 


DRU-3 end of message signal output 
VS-2 busy signal 

VS-2 synthesize control signal 

GND 


Headphone AF output 
GND 


GND 


st 
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TERMINAL FUNCTION 


(CNNo.[PinNo| Name] ‘Function ——SC=*d 
Coaxial | REF 20MHz reference signal for PLL, DPS (From PLL) 


External speaker signal output 
Signal input when external speaker not connected 


Electronic keyer dash signal 
Electronic keyer dot signal 


Key switch signal 

Open when using paddle 
GND 

RTTY signal 

GND 

RTTY signal 


RX audio output 

ANO GND 

Squelch open : GND, Squelch close : open 
S-meter voltage output 


GND 
Standby switch when using PKD input 
(Front panel microphone input is muted) 


TX input 
PKD GND 
Standby switch 


oOmnN oo RWDN — 
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15-38/05 


GND 
GND 
Key Jack sensing signal 


Key down signal 
GND 


RX data from personal computer 
TX data from TS-870S 


TX inhibit signal from TS-870S 
TX inhibit signal from personal computer 


GND 

LCD dimmer control signal 

LCD goes off control signal 
LCD driver control serial clock 
LCD driver control serial data 
LCD driver control enable signal 
LCD driver control enable signal 
Digital 13.8V 

Digital 13.8V 

Digital 5V 
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LCD ASSY (B38-0736-05) 


Foil side view 


TS-870S pc soarp views 
LCD ASSY (B38-0736-05) 
Component side view 


2 


BIE] 
EIEIEIENE 


oie 
& 

te 
redo: 
[FeHo2 


INVERTER 


hag? as ; 
: Be ; 


CFL 


CFL2 


INVERTER 


PCBOARD VIEWS |10-8/095 


RF UNIT (X44-3210-00) (C/9) RF UNIT (X44-3210-00) (C/9) 
Component side view Foil side view 


[} Component side 
Foil side 


VCOQ2 (X58-3390-03) VCQ2 (X58-3390-03) 
Component side view Foil side view 
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lLS-GO/U PC BOARD VIEW so ginat unre (x45-351X-XX) (A/5) : FINAL 


Component side view 
: K,P,M,M2,X 
: E,E2,E3,E9 
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Component side 
Foil side 
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FINAL UNIT (X45-351X-XX) (A/5) : FINAL 


Foil side view 
0-00 : K,P,M,M2,X 
2-71 : E,E2,E3,E9 


£=} Component side 
Foil side 


PCBOARDVIEW 1S-8/70S 
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TS-870S PC BOARD VIEW so rinat unt (x45-351x-XX) (B/5) : FILTER 


=] Component side Component side view 0-00:K,P,M,M2,X 2-71: E,E2,E3,E9 
~] Foil side 
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FINAL UNIT (X45-351X-XX) (B/5): FILTER 4 PC BOARD VIEW 13-8705 


Foil side view 0-00:K,P,M,M2,X 2-71: E,E2,E3,E9 


(“} Component side 
[} Foil side 
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|S-3/05 PC BOARD VIEWS 


FINAL UNIT 
(X45-351X-XX) (D/5) : AVR 
Component side view 

0-00 : K,P,M,M2,X 

2-71 : E,E2,E3,E9 


FINAL UNIT FINAL UNIT 


: RELAY : RELAY 
Component side view ‘Foil side view 
0-00 : K,P,M,M2,X 0-00 : K,P,M,M2,X 


: E,E2,E3,E9 2-71 : E,E2,E3,E9 


(X45-351X-XX) (E/5) (X45-351X-XX) (E/5) 


FINAL UNIT 
(X45-351X-XX) (D/5) : AVR 
Foil side view 

0-00 : K,P,M,M2,X 

2-71 : E,E2,E3,E9 


[=] Component side 
Foil side 
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TS-870S PC BOARD ~ftiet 


CONTROL UNIT (X53-356X-XX) (D/4): MIC CONTROL UNIT (X53-356X-XX) (D/4) : MIC 


Component side view = Foil side view 
0-11:K,P 0-21:M 0-22:M2 0-71: X 0-11: K,P 0-21:M 0-22:M2 0-71: X 
2771 we 2-712; E2 2-73: E3..2-74:E9 2 Aae aa! 2¢ E22 2-1 37 ES 2-74: E9 


X53-356 D/4 ~“ “J72-0362 X53-356 D/4 


| ~~} Component side 
| [Foil side 
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J72-0364-01 (C/5) 
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PCBOARD VIEW 19-8705 
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FINAL UNIT (X45-351X-XX) (C/5) 
- CONNECTION Foil side view 
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X43-3090-20 


1C901, 902 : MB88306PF 
1C903 : M62003FP 
1C904 : ISD2560GI 
IC905 : TC74HC112AF 


TS-870S 


DRU-3 (DIGITAL RECORDING UNIT) 


DRU-3 Circuit Diagram 
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TS-8705 


PG-22 (DC CABLE) 


PG-2Z External View 


PG-2Z Parts List 


Parts No. ed Description 


E30-3157-15 | DC cable assy 
F05-2531-05 | Fuse (25A/32V) 
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GENERAL 


TRANSMITTER 


TS-870S 


SPECIFICATIONS 


Item 


Rating 


Mode 
Number of memory channels 


Antenna impedance 
| | 

|_ Supp y voltage 

Grounding method 

Current Transmit (Max.) 


Receive (No signal) 


[_Usable temperature range 

Frequency stability (-10°C to +50°C) 
Frequency accuracy (At room temperature) 
Dimensions [W x H x D] 


(Projections included) 
Weight 
Frequency range 


160m band 
80m band 


20m band 
17m band 
15m band 
12m band 
10m band 
Output power™® 


AM 


Modulation 


Spurious emissions 
Carrier Suppression 
Unwanted sideband suppression (Modulation frequency 1.0kHz) 


Transmit frequency characteristics (-6dB) 
(TX lower cutoff : 300Hz, TX bandwidth : 2.3kHz) 
XIT shift frequency range 


Microphone imppedance 

1.81MHz : Europe, France, Holland; 1.83MHz : Belgium, Spain 
1.85MHz : Belgium, France, Holland, Spain 

3.8MHZ : 
7.1MHz: 
Belgium, Spain : 


Europe, Belgium, France, Holland, Spain 
Europe, Belgium, France, Holland, Spain 
10W fixed on 160m band 


ns a 


J3E (LSB, USB), A1A (CW), A3® (AM), F3E (FM), F1D (FSK) 
100 

50Q (With Antenna Tuner 20 to 1502) 

DC 13.8V + 15% 

Negative ground 

20.5A 

2A 

—10°C to +50°C (+14°F to +122°F) 

Within +10PPM 

Within +10PPM 

330 x 120 x 334 mm/13.0 x 4.72 x 13.1 in 
(SSO 1h exesi7 Simm /ASiges 5:3 1a 1478 1m) 
Approx. 11.5kg (25lbs) 

1.8°' to 2.0°7MHz 

3.5 to 4.0°°MHz 


40m band 7.0 to 7.3°MHz 
30m band 10.1 to 10.15MHz 


14.0 to 14.35MHz 

21.0 to 21.45MHz 

24.89 to 24.99MHz 
28.0 to 29.7MHz 


SSB, CW, FSK, FM Max. | 100W 
Min. 20W or less 
M 25W 


i 20W or less 


Reactance 


Low level 

—60dB or less 
50dB or more 
50dB or more 


Maximum frequency deviation (FM) | Wide +5kHz or less 
Narrow +2.5kHz or less 


300 to 2600Hz 


+9.99kHz 


6000 
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TS-8705 


SPECIFICATIONS 


Rating 


| Circuit type 


Quadruple conversion superheterodyne 


| Frequency range 
— 
| Intermediate frequency 
} — 

SSB, CW, FSK 


(At 10dB (S+N)/N) 


| Sensitivity 


(At 10dB (S+N)/N) 


FM (At 12dB SINAD) 
SSB Lo: 300Hz, Hi : 2600Hz 
CW Width : 200Hz 

FSK Width : 500Hz 

AM Lo: 100Hz, Hi : 4000Hz 
FM Width : 14kHz 

Image rejection (1.8MHz to 30MHz) 

1st IF rejection (1.8MHz to 30MHz) 

Notch filter atteneuation 

RIT shift frequency range 
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Squelch sensitivity 


| Audio output (8Q, 10% distortion) 
| Audio output impedance 
*6 1.705MHz : Canada, U.S.A. 


100kHz to 500kHz 
500kHz to 1.62MHz® 
1.62MHz’® to 24.5MHz 
24.5MHz to 30MHz 
AM 100kHz to 500kHz 
500kHz to 1.62MHz™® 
1.62MHz’® to 24.5MHz 
24. 5MHz to 30MHz 
28MHz to 30MHz 


100kHz to 30MHz 

Ist : 73.05MHz, 2nd : 8.83MHz, 3rd : 455kHz, 4th : 11.3kHz 
1nV or less 
4uV or less 
0.2uV or less 
0.13nV or less ; 
2uV or less 

31.6uV or less 

2uV or less 

2uV or less 

0.25uV or less 

—6dB : 2.3kHz, -60dB : 3.3kHz 

—6dB : 200Hz, -60dB : 450Hz 

—6dB : 500Hz, -60dB : 1000Hz 

| -6dB : 9kHz, -60dB : 12kHz 

—6dB : 14kHz, -60dB : 18kHz 


80dB or more 
80dB or more 


40dB or more 
+9,99kHz 


SSB, CW, FSK, AM 100kHz to 500kHz 2uV or less 


500kHz to 1.62MHz® 


1.62MHz"® to 30MHz 2uV or less 


FM 28MHz to 30MHz 


20uV or less 


0.25uV or less 
1.5W or more 
8Q 


Specifications are subject to change without notice or obligation due to ongoing technological developments. 


KENWOOD CORPORATION 


14-6, Dogenzaka 1-chome, Shibuya-ku, Tokyo 150, Japan 


KENWOOD SERVICE CORPORATION 
P.O. BOX 22745, 2201 East Dominguez Street, Long Beach, CA 90801-5745, U.S.A. 


KENWOOD ELECTRONICS LATIN AMERICA S.A. 
P.O. BOX 55-2791 Piso 6 Plaza Chase Cl. 47 y Aquilino de la Guardio Panama, Republic of Panama 


KENWOOD ELECTRONICS CANADA INC. 
6070 Kestre! Road, Mississauga, Ontario, Canada L5T 1S8 


KENWOOD ELECTRONICS DEUTSCHLAND GMBH 
Rembrticker Str. 15, 63150 Heusenstamm, Germany 

KENWOOD ELECTRONICS BENELUX N.V. 
Mechelsesteenweg 418 B-1930 Zaventem, Belgium 
TRIO-KENWOOD FRANCE S.A. 

13, Boulevard Ney, 75018 Paris, France 


TRIO-KENWOOD U.K. LIMITED 
KENWOOD House, Dwight Road, Watford, Herts., WD1 8EB United Kingdom 


KENWOOD ELECTRONICS NEDERLAND B.V. 
Amsterdamseweg 35, 1422 AC Uithoorn, The Netherlands 
KENWOOD ELECTRONICS ITALIA S.p.A. 

Via G. Sirtori, 7/9 20129 Milano, Italy 

KENWOOD IBERICA S.A. 

Bolivia, 239-08020 Barcelona, Spain 


KENWOOD ELECTRONICS AUSTRALIA PTY. LTD. 
(A.C.N. 001 499 074) 
P.O. Box 504, 8 Figtree Drive, Australia Centre, Homebush, N.S.W. 2140, Australia 


KENWOOD & LEE ELECTRONICS, LTD. 
Unit 3712-3724, Level 37, Tower one Metroplaza, 223 Hing Fong Road, Kwai Fong, N.T., Hong Kong 


hn 


rot 


Tt LARP OVEVlcn 


TS-870S KENWOOD 


SERVICE MANUAL 


© 1995-8 PRINTED IN JAPAN 
B51-8296-00( N) 1360 


Knob Knob Knob 
(K29-4982-03) x 3 (K29-499 1-03) (K29-4967-03) x 2 
Knob Badge Knob | Badge | 
(K29-4980-03) x 9 (B43-1045-04) . (K29-4990-03) | (B43-1101-04). 
| | | 
Knob | Front glass Knob | | Knob 
| (K29-4978-03) | (B10-1227-03) (K29-4989-03) | |(K29-4992-03) | 
| | Nae | | 
| | | | 
| | | | | | 
et dl JE Reee 
| ==REREVOOD=2 | cae | 
| ee p 


| 
| 
B | Knob 


| Foot | A 

| (J02-0474-05) x 2 oy | (K29-4982-03) x 4 

| | | 

Knob Knob | Knob ring Knob Knob 
| (K29-4969-03) x 2 (K29-4969-03) x 2 | (K29-4966-04) (K29-4968-03) x2 |  (K29-4969-03) x 2 
Cylindrical receptacle Knob Knob Knob 
(E06-0858-15) (K29-4970-03) x 4 (K21-1102-04) (K29-4970-03) x 2 

Phone jack 

(E11-0462-05) 
A B 
Vga ore = | Bee 4 ed "E | | | 
Knob Knob Knob | | | 
ose tee ine RPP AEA | | Knob | Knob | Knob | Knob 
He gee ee poe cee ee | (K29-4982-03) | (K29-4985-03) | (K29-4982-03) | (K29-4982-03) 
| Knob | Knob | ae | | 
(K29-4982-03) | (K29-4982-03) | eee heres Wee | 
Wer Lae | (K29-4986-03) | (K29-4983-03) | (K29-4981-03) | 
| (K29-4982-03) | (K29-4982-03) 
Be | | | Knob | Knob | Knob 
WU Cece | ee rete | |(29-4987-03) | (K29-4983-03) | (K29-4981-03) | 
Knob Knob | 

| | Knob | Knob | Knob | 
SS see eee | (K29-4988-03) | (K29-4983-03) | (K29-4981-03) | 
) | 

Knob Knob /Knob | ¢ | ie 
(K29-4984-03) | (K29-4984-03) | (K29-4982-03) | | Knob | Knob | Knob | 
a i | | | (K29-4982-03),  (K29-4979-03) (K29-4979-03) 


a eel 


py Wi WIV 


CONTENTS 


CIRCUIT DESCRIPTION ...... scl cccensess-ac.s0sses ee kt SRS 3 
DESCRIPTION. OF COMPONENIS 2.) co ee 45 
SEMICONDUCTOR DATA+48 teint ee NENG 53 
PARTS LIS Tice. g.cigs-csc.scveasscetcatesnetacd pecs esc e ce 58 
EXPLODED: VIEW tics cccn serie cosa tert econ ee 81 
PACKING iiieecscccesassscenerececestagas ses abt; a tery ee ee eee 88 
ADJUSTMENT a cccccsecscecessuche stds os tanccrt sont tt de sth etal 89 
TERMINAL FUNCTION ...:20340s0-:.--5 curler 104 
CIRCUIT DIAGRAMS / PC BOARD VIEWS 
LCD ASSY (B38-0736-05) .hi.2.12.:c:ae ee 110 
RF. UNIT (X44-3210-00) (A/9) RE. ee 113 
RF UNIT) (X44-3210-00) (B/9): PLE ee ee 117 
RF. UNIT, (X44-3210-00) (C/9) co:3.:..3),32scctee ee eee soe es ae 127 
VCO2'(X58-3390-O3) esse se cs iiseagies oceuieceee ee nae I I, SENSIS Del 127 
FINAL UNIT (X45-3514X-XX) (A/5) : FINAL clos ccoccccccsceccacesosdeccasececceccececceceecesececees 128 
FINAL UNIT (X45-351X-XX) (B/5) FILTER «2.2 pre etter roses coccecccccccosereccccncck. 130 
FINAL UNIT (X45-351X-XX) (D/5) : AVR .....ccccccccccseccesesceseesssssssecsacssccceseedeesseeecess 132 
FINAL UNIT (X45-351X-XX)-(E/5) ;. RELAY, eee ee 132 
AT. UNIT (X53-3340-02) (A/2))2-. ook a i eee oe 137 
AT UNIT, (X53-3340-02) (B/2) .-...:..:srcsvisscs tots ae ee ee 139 
CONTROL UNIT (X53-356X-XX) (A/4) : CONTROL ..0......cccccccccececeseccecececeecscseeececees 143 
CONTROL UNIT (X53-356X-XX) (B/4) : SW ......escccsssseseccesesesecesessecscecercacsesesecaeses 147 
TX-RX UNIT. (X57-4620-00) ooo cee scenes shee ee. 155 
RE UNIT (X44-3210-00) (D/9) .2-0:.eccecsyasacscar te eee eee ee, etree 169 
RE UNIT (X44-3210-00) (E/9) (...-(..00 ys eee ee cn 169 
RE UNIT (X44-3210-00) (F/9) <2.:...5c.:.c:cceeeeeeeree ee ee eet 170 
RF UNIF (X44-3210-00)!(G/9) scics, s.ccc cceecceetee eee tsa, ee: 170 
RE UNIT (X44-3210-00) (H/9)..-:<csrccescoesvecthetee eee ete 171 
RF UNIT (X44-3210-00)'(1/9) .:....208 i cece eee ee ee ad ol 171 
FINAL UNIT (X45-351X-XX) (C/5) : CONNECTION ..........cccccscsescccssseeseesecseeseeseceees 172 
CONTROL UNIT (X53-356X-XX) (D/4) : MIC .....c.ccceccesceescscsssesesesescscesecssseecaeecereees 174 
SCHEMATIC DIAGRAM .......0.5..c5:0:tece-cacssatetety stot tree te noe coe 175 
BLOCK DIAGRAM . .........200ecesesessessvneseestsaivcndscis die ete am aia EMCEE 2.5... 179 
LEVEL DIAGRAM .......cssctiiecests iescptannatee 70.se ee renner as re 183 
DRU-3 (DIGITAL RECORDING UNIT) 20. e. tee rede 185 
PG-2Z (DC CABLE) ........ soci cides sscsosaes sone atnte dss thee ae eT 188 


WW fe ine 


CIRCUIT DESCRIPTION 


Frequency Configuration 
The TS-870S is quadruple conversion in receive 
mode. As a transmitter, it is quadruple conversion in 
non-FM modes and double conversion in FM mode. 
The fourth 11.3kHz IF signal is converted from ana- 
log to digital, connected to the DSP in receive mode, 
and decoded. In transmit mode, the microphone input 
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signal is converted from analog to digital and applied to 
the DSP. It is converted from digital to analog, passed 
through a mixer, and becomes the 455kHz TIF signal 
In FM mode, however, only 455kHz carriers are output 
from the DSP. 


455kHz TX MIX 1 


O MIC INPUT 


AF OUTPUT 


is fLO4 


flo3 


: Local frequency 1 


LO1 LO2A LO3 LO4 : Local frequency 2 
73.08~ 64.22MHz 8.375MHz (455+f)kHz : Local frequency 3 
103.05MHz : Local frequency 4 
EE O 0 f : LO4 mode offset 
FM 
Fig. 1 Frequency configutation 


@ Frequency configuration 

When the receiver frequency by fin from the an- 
tenna in SSB mode is zero beat (namely, at zero to the 
SSB signal with a carrier point of fiN), the relationship 
between these signals is expressed by the following 
equation. 

fiN = fLO1-fLO2-fLO3-fLO4+f .... (1) 

Since all these frequencies are generated by the 
PLL or DDS circuits as shown in the PLL block diagram 
in Figure 2, the receiver frequency is determined only 
by the reference frequency fSTD, the PLL dividing ratio 
and DDS data. Therefore, the reference frequency ac- 
curacy equals the operating frequency accuracy. 

The accuracy of the reference oscillator used in the 
TS-870S is 10ppm (-10 to +50°C). If the temperature- 
compensated crystal oscillator (TCXO) SO-2 is used, 
the accuracy becomes 0.5ppm (-10 to +50°C). 


The TS-870S local oscillator and CAR DDS are inde- 
pendent of each other. However, they can be oper- 
ated like a cancel loop configuration by changing the 
CAR and local oscillator PLL data simultaneously via a 
microprocessor. This function allows a shift (fLO1, 
fLO3, fL04) by the mode change to be performed and 
the band width of the slope tune to be varied (fL01, 
fLO3, fLO4). 

When used as a transmitter in SSB mode or in other 
modes, likewise the frequency is determined by the 
reference frequency fSTD and dividing ratio. The dis- 
play frequencies in the modes are listed in Table 1. In 
the FSK mode, the TS-870S displays the mark trans- 
mitter frequency. 
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CIRCUIT DESCRIPTION 


In CW mode, the TS-870S receiving pitch can be 
changed to the required frequency in 50Hz steps with 
the desired signal remaining in the center of the IF filter 
band-pass (Variable CW pitch system). Since the re- 
ceiving pitch varies along with the transmitter side 
tone, it is possible to zero-beat by receiving the desired 
Signal at the same pitch as the side tone. 

FM transmission is obtained in this system by 
modulating the fLO2 via application of the audio signal 
from the microphone to the VCO2. 


Mode | Display frequency 


AM, FM ! IF filter center frequency 


Table 1 Display frequency in each mode 


PLL Circuit 


The TS-870S PLL circuit consists of a PLL loop that 
includes DDS covering a frequency range between 
30kHz to 30MHz in 10Hz or 1Hz steps in accordance 
with the 20kHz reference frequency; DDS that gener- 
ates other local oscillators (LO3, LO4); and a PLL loop 
that produces LO2A. 

The dividing ratio data to each PLL loop and the DDS 
data are controlled by a microprocessor. Each loop is 
controlled by a single crystal frequency control system 
according to the reference frequency fSTD. (See the 
PLL block diagram in Figure 2.) 


@ Reference signal generation circuit 

The reference frequency fSTD used for frequency 
control is determined by the 20MHz crystal oscillator 
(X800 and Q800 : 2SC2714). One reference frequency 
is Output as the reference signal fREF for the PLL and 
DDS in the PLL section. The other is sent to the TX-RX 
unit and used as the PLL reference signal for the PLL 
and DSP. 

The crystal oscillator may be replaced by an optional 
TCXO (SO-2), and the TCXO may be switched to with 
slide switch S800. 

If the optional TCXO (SO-2) is installed, the S800 
switch must be set to the SO-2 position. 


@ LO2 (PLL section) 

Q1 : 2SK508NV in VCO2 (A501 : X58-3390-03) gen- 
erates 64.22MHz. The 20MHz reference frequency 
fREF Is applied to pin 15 of 'C509 : MB86001PF, and is 
divided internally by a factor of 1000 (4000 in FM 
mode) to produce a 20kHz (5kHz in FM mode) compari- 
son frequency. 

The VCO2 output is applied to pin 6 of IC509: 
MB86001PF, and is internally divided by a factor of 
3211 (12844 in FM mode). It is compared, with the 
20kHz (5kHz in FM mode) signal using the phase com- 
parator. The VCO2 frequency is locked. The division 
ratio is transmitted from the control unit. 

The output from PLL2 is passed through buffer 
Q539, amplified by amplifier Q532, passed through a 
low-pass filter, its impedance is converted, and is then 
output to the RF section as LO2A. 


@ LO1 (PLL loop) 

Four VCOs and uses 0520 to 0523 : 2SK508NV x 4 
to generate 73.08MHz to 103.05MHz. The 20MHz ref- 
erence frequency fREF is applied to pin 15 of PLL IC 
IC507 : MB86001PF, and is internally divided by a fac- 
tor of 20 to produce a 1MHz comparison frequency. 
The output is passed through amplifier Q524, and a 
band-pass filter. One output is passed through buffer 
Q526 : 2SC2996 and a low-pass filter and goes to the 
RF section. 

The other output signal is passed through buffer 
Q525 : 2SC2714 and applied to pin 5 of mixer IC508 : 
SN76514. Asignal of 54.54 to 55.54MHz is input to pin 
11 of 1C508 and converted to a signal of 18.0 to 
48.0MHz. This signal is output from pin 13. The signal 
is passed through a high-pass filter, a low-pass filter, 
and amplifier Q531 : 2SC2714 and Q530 : 2SC2712, 
and goes to pin 6 of PLL IC IC507 : MB86001PF. 

This signal is internally divided by N, and compared 
with the 1MHz signal using the phase comparator. The 
mixer output frequency is locked in 1MHz steps. The 
division ratio N is transmitted from the control unit as 
data (N : 18 to 48) corresponding to OMHz to 30MHz in 
1MHz steps. One of the four VCOs is selected accord- 
ing to the VCO change signal (VBO to VB3) sent from 
the control unit. 
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Q520,521,522,523 


VCO select signal 2SK508NV(K52) 
Q512 VBO~VB3 
2SC2714(Y) D501 : 73.08~80.54MHz 
: vco1 RLS73 : 80.54~87.54MHz 
PS REF 20MHz + 87.54~94.54MHz 
To TX-RX : 94.54~103.05MHz 


(C507 MB86001PF 
anaes cable sae 527,528,529 0524 0526 
2SC2714(Y) | 2SC2712(Y) 2SC3722K(R) 2SC2714(Y) 2SC2996(Y,0) 
i Py i fe ne 
O De ES i LPF 08 
i ~~ 103.05MHz 
a800 To RF 
2SC2714(Y) 
0513 
20MHz 2SC2714(Y) 0530 0531 IC508 
2SC2712(Y) 2SC2714(Y) SN76514N 
18~48MHz Q525 
2SC2714(Y) 
1C500 Q500 54.54~ 
F71022 2SC2712(Y) SN16913P 2SC2712(Y) 55.54MHz 
1.46~0.46MHz 5.46~ 1C506 
4.46M 
Aner eens Hz SN16913P 
2SC2712(Y) pPD74HC390G 
Pe 1/5 
FM select signal SW : On when FM mode 
NEMT © 
EMirmodulaten Q537 2SD1757K 
signal OU 
FMD \C509 MB86001PF 
0534535536 | yea sanp.03 539 0532 
2SC3722K(R) e 2SC2714(Y) 2SC2954 


Rin 


LO2A: 
Be > 64.22MHz 
To RF 


(2SK508NV) 


N1=1/1000 
FM N1=1/4000 


N2=3211 
FM N2=12844 


1C501 Q506 Q507 Q508 
F71022 2SC2712(Y) 2SC2712(Y) 2SC2712(Y) 

LO3: 
03} > $$) > fae] fe] > 


DS 8.375MHz 
To CONNECTION 
1.625MHz Q503 Q504,505 8.375MHz 8.375MHz 
1C502 2SC2712(Y) 2SK508NV(K53) 
F71022 
LO4: 
To TX-RX 
(455+f)kHz Q510, 511 
2SC2712(Y) 


Fig.2 PLL block diagram 


bO-O/U0 


CIRCUIT DESCRIPTION 


DDS1 (IC500 : F71022) generates 1.46 to 0.46MHz 
digital signals. They are converted to analog signals by 
a digital to analog converter (consisting of CP500, 
CP501, and Q500), passed through a low-pass filter, 
and fed to pin 5 of mixer 1C505:SN16913P. The 
4MHz signal produced by division of 2OMHz reference 
frequency fREF by divider |C503 : UPD74HC390G by a 
factor of 5 is input to pin 2 of the mixer IC505, and a 
5.46 to 4.46MHz signal is output from pin 1. The out- 
put signal is passed through a band-pass filter and 
buffer Q502, and input to pin 5 of mixer IC506 : 
SN16913P. The 60MHz signal obtained by tripling 
20MHz reference frequency fREF via multiplying circuit 
Q515 is mixed, and a 54.54 to 55.54MHz signal is out- 
put. This signal is passed through a band-pass filter, 
and goes to pin 13 of mixer IC508. 

DDS1 sweeps the 1.46 to 0.46MHz digital signal 
output in 10 or 1Hz steps, and LO1 covers the 73.08 to 
103.05MHz signal in 10 or 1Hz steps and is output to 
the RF section. 


@ LO3 generation 

DDS2 (1C501 : F71022) generates a digital signal of 
the 1.625MHz basic frequency. It is converted to an 
analog signal by a digital-to-analog converter (consist- 
ing of CP502, CP503, and Q503), and chopped by a 


circuit consisting of Q503 to Q505 so as to extract an 


8.375MHz primary harmonic component. Unwanted 
components are removed by a ceramic filter consisting 
of CF500 and CF501. The resulting signal is passed 
through amplifier Q507, buffer Q508, and a low-pass 
filter, and output to the connection section (final unit) 
as the LO3 signal. 


@ LO4 generation 

DDS3 (IC502 : F71022) generates a (455+f) kHz digi- 
tal signal. It is converted to an analog signal by a digital 
to analog converter (consisting of CP504, CP505, and 
Q510), passed through buffer Q511 and a low-pass fil- 
ter, and output to the TX-RX unit as the LO4 signal. 

The LO4 signal is a local oscillator signal used to 
generate a DSP processing signal f from 455kHz. The 
f frequency is described in the local signal section 
(page 14). 


@ Subtone generation 

During FM transmission, the DSP generates a signal 
to which a subtone is added and is then sent to the 
main unit as it is. 


@ PLL data 

The TS-870S has three PLLs to which the main CPU 
sends PLL data based on the displayed frequency. 

- PLL comprising a VFO (PLL section) 

- Local oscillator PLL for frequency conversion (PLL 

section) 

- PLL that generates timing clocks for digital signal 

processing (TX-RX unit) 

The VCOs change with the following conditions. 

- Main encoder change — VCO1 (PLL section) 

- Mode change > VCO2 (PLL section) 

Each PLL IC outputs an unlock signal. If any PLL is 
unlocked, the main display indicates"....... "(dots). If 
the unlocked PLL is the TX-RX unit, the sub-display 
shows "Err-FD", and if it is the PLL unit, it shows "Err- 
FE" to indicate that it is unlocked. 

The unlocking of each PLL is output to pin 11 (UL) of 
PLL IC : MB86001PF as unlock data (UNLOCK : LOW). 


Loop| VCO Comparison fre-| Variable Frequency 
No. quency/divide ratio} divide ratio (MHz) 
IC507 | 1MHz/20 73.08~103.05 


LO2 | VCO2 | IC509 | 20kHz/1000 3211 64.22 
5kHz/4000 : FM | 12844: FM | 
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@ DDS circuit configuration 

The DDS IC has been developed with standard cells 
to implement a high-speed operation circuit and large- 
capacity ROM at a low cost. 


1) IC configuration 

The IC consists of the following components: 

Two 28 bit registers for setting frequency data, one 
28 bit frequency shift register for addition to the fre- 
quency register, a 23 bit parallel signal input section for 
frequency modulation with a parallel signal, and a data 
entry and selection section. 

Frequency modulation section comprised of a 28 bit 
adder thm adds frequency data and frequency modula- 
tion data 

Phase data operation section that adds data from 
the frequency modulation section with the 28 bit phase 
data register 

SIN-ROM that converts phase data to sine data. 


2) Frequency/shift data setting 

Using serial signals synchronized with clock pulses, 
a total of 30 bits (2 bits that specify the destination to 
which data are set and 28 bits for frequency data) are 
set in three internal registers. 


3) Frequency register selection 

The data set in the two frequency registers are se- 
lected by the SLAB input of the DDS IC. This pin 
handles the TXC signal. This function eliminates the 
need for the TS-870S microprocessor to set frequency 
data foeach transmission and reception. 


4) Frequency data selection 

The SPSL input of the DDS IC selects whether to 
use the data in the internal frequency shift register or 
the data from parallel input as frequency modulation 
data. 


5) Frequency modulation 

The MDEN input of the DDS IC enables or disables 
frequency modulation. When frequency modulation is 
enabled, frequency data is added, and the result is in- 
put to the phase data operation section. 


6) Phase data operation 

The target frequency phase data is output by accu- 
mulating 28 bit frequency data in the 28 bit phase accu- 
mulator. F 

Fout = Fs/2?8 . Dsum 

Fs : DDS IC input frequency/2 
Dsum : Frequency data+Frequency modulation data 

If 27° is set for Dsum when 1/8 Fs is output, the 
phase data must be increased by 7/8. 

A 28 bit absolute value operation has been used 
here, but a 28 bit signed operation can also be used, 
assuming that the MSB is a sign. If complement data 
of 8000000 to FFFFFFFF (hex) is set, the phase moves 
in the negative direction for the positive data. 


7) SIN-FROM 

Phase data from the phase data operation section is 
converted to sine data of 0000 to FFFF (hex) in the 16 
bit offset binary format. 
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CIRCUIT DESCRIPTION 


Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
switching circuit K1, and is input to the ATT (-6dB, —- 
12dB) circuit. This distribution circuit is switched when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna is attenuated by about 4dB 
and Output to the receiver section in the subsequent 
Stage and the EXT RX terminal on the rear. The signal 
to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
cuit, then goes to the BC band attenuation circuit (L7 to 
L9, C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
filter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
1SV128) is used to change the input to raise the signal 
saturation level when a HIGH signal is input. 


The RF amplifier circuit functions as a low-gain am- 
plifier using Q14 and Q15 : 2SK2218(5) x 2 when the 
frequency is 21.49MHz or lower, and it functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05M#z first IF signal is generated by quad 
mixer Q17 to Q20 : 2SK520(K44) x 4. It is passed 
through XF1 73.05MHz MCF, 024 : 3SK131(M) first 
mixer amplifier, and Q26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signal. The second IF 
signal is divided into two signals, one of which is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signal 
is input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
fied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and O461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
Q475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit is adjusted by 
VR1 in the TX-RX unit. 
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CIRCUIT DESCRIPTION 


@ IF filter 

The IF filter consists of a DSP digital filter. If there is 
a HIGH signal outside the DSP filter band, the analog to 
digital converter input level may be saturated, and the 
filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that it does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 


+7.5kHz or more at 3dB 
+30kHz or less at 40dB 


t 1.0dB or less 


3.0dB or Jess 

70dB or more at fo + (500 to 1000kHz) 
70dB or more at fo - (200 to 1000kHz) 
Center frequency deviation | Within +1.5kHz at 3dB 


Terminating impedance 2kQ + 10% 


MCF (L71-0401-05) : RF unit XF1 


Insertion loss 


Guaranteed aitenuation 


Rating 


8830kHz 

Within +150Hz at 6dB 
+1.5kHz or more at 6dB 
+1.9kHz or less at 20dB 
+2.75kHz or less at 60dB 
+3.5kHz or less at 80dB 
2dB or less 

6dB or less 

| 80dB or more in the range 
+3.5kHz to +1MHz 


Terminating impedance 600Q / 15pF 


MCF (L71-0235-05) : RF unit XF2 


Nominal center frequency 


Center frequency deviation 
Pass bandwidth 
Attenuation bandwidth 


Insertion loss 


Guaranteed attenuation 


Nominal center frequency 
Pass bandwidth 


8830kHz 
+3. 0kHz or more at 6dB 


Attenuation bandwidth |e 16.0kHz or less at 60dB 


+13.0kHz or less at 50dB 


Guaranteed attenuation 


70dB or more with in fo + IMHz 
(Without sourious tn the range 
fo to fo+500kHz) 


Ripple 


Within 1.0dB 


sis 


Insertion loss 


Terminating impedance 


MCF (L71-0266-05) : RF unit XF3 
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| Within | 5dB 
{jee ul a5 


“| 1850kQ2/ 2pF 


Item Rating 

8.400MHz 

Within 180 + 40kHz 

400kHz or less 

9.0dB or less 

Formula : 20 x log [E1+ (2 x E2)] 
Ripple 1.0dB or less (within 3dB band) 
25dB or more (6.0 to 10.0MHz) 
50V DC (1 minute) 

100MQ or more (100V DC) 
Input and output impedance 33022 


Ceramic filter (L72-0343-05) : RF unit CF500, 501 


Nominal center frequency 


3dB attenuation bandwidth 
20dB attenuation bandwidth 
Insertion loss 


Spurious attenuation 


Voltage capacity 


Insulating resistance 


Rating 


Nominal center frequency 455kHz 

6dB bandwidth +3kHz (455kHz) 

50dB bandwidth +9kHz (455kHz) 

Ripple | 208 or less (within 455+2kHz) 
Insertion loss | 6dB or less 

Guaranteed attenuation 60dB or more (within 455+ 100kHz) 


Input and output impedance 2.0kQ 
Ceramic filter (L72-0319-05) : Final unit CF451 


Rating 
60dB bandwidth 4.7kHz or less 


60dB or more at 0.1 to 1MHz 


40dB or more at 600 to 700kHz 


6dB band ripple 2dB or less 
Input and output impedance 2kQ 


Ceramic filter (L72-0333-05) : Final unit CF 452 


item 
Nominal center frequency 455kHz 


6dB bandwidth +7.5kHz or more (455kHz) 
50dB bandwidth +15kHz or less (455kHz) 


Rating 


3dB or less (within 455+5kHz) 


Insertion loss 


6dB or less 


Guaranteed attenuation 


Input and output impedance 


35dB or more (within 455+100kHz) 


Ceramic filter (L72-0366-05) : Final unit CF 453 
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CIRCUIT DESCRIPTION 


Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
switching circuit K1, and is input to the ATT (-6dB, - 
12dB) circuit. This distribution circuit is switched when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna Is attenuated by about 4dB 
and output to the receiver section in the subsequent 
Stage and the EXT RX terminal on the rear. The signal 
to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
cuit, then goes to the BC band attenuation circuit (L7 to 
LQ, C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
filter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
(1SV128) is used to change the input to raise the signal 
saturation level when a HIGH signal is input. 


The RF amplifier circuit functions as a low-gain am- 
plifier using Q14 and Q15 : 2SK2218(5) x 2 when the 
frequency is 21.49MHz or lower, and it functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05MHz first IF signal is generated by quad 
mixer Q17 to Q20 : 2SK520(K44) x 4. It is passed 
through XF1 73.05MHz MCF, 024 : 3SK131(M) first 
mixer amplifier, and Q26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signal. The second IF 
signal is divided into two signals, one of which is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signal! 
is input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
fied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and 0461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
Q475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit is adjusted by 
VR1 in the TX-RX unit. 
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Fig. 3 Receiver block diagram 
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CIRCUIT DESCRIPTION 


@ IF gain correction 

The total gain changes when the AIP is turned ON or 
OFF or the band is 21.49MHz or higher. To limit the 
changes, the DSP corrects the IF gain. Table 2 lists the 
corrections. When the “AIP S-meter correction” on 
menu No.11 is turned ON, the S-meter is corrected 
when the AIP is turned ON. And since the IF gain is 
corrected greatly, the receiver internal noise output 
becomes large. 


Correction (dB) 
AIP 

ON1 
(Menu 11 OFF) 


Pre-amp 
gain (dB) 
reference 


ON2 
(Menu 11 ON) 
SSB, CW, FSK only 


Frequency 


30kHz~ 
21.49MHz 
21.49MHz~ | - 

30.MHz 


Table 2. IF gain corrections 
@ NB circuit 

The noise blanker, like the conventional one, 
branches the signal before the narrow-band filter of the 
8.83MHz second IF, and detects noise, and performs 
blanking using the second IF amplifier as a gate. The 
signal is amplified by Q28, detected by the AGC ampli- 
fication and noise detection circuit consisting of Q29 to 
Q32 and D46, and then a blanking pulse is generated 
by the IC9 comparator. The noise detection circuit Q29 
to Q32 and D46 is separated into segments by a 
jumper in the unit to prevent sneak path. 


Low-Cut 
SLOPE 


Receiving 
signal (SSB) 


Interfering 
; signal (CW) 


Interfering 
signal (SSB) 


@ Slope tune 

The operating principle of SSB-SLOPE-TUNE is ex- 
plained first. When fol, fL03, and fLoa in Figure 4 are 
at their normal frequencies, the synthesized bandwidth 
is indicated by A. If the fLo1 frequency is increased by 
Afl and the fLo3 frequency is decreased by Af1, the 
filter of the 8.83MHz band shifts to position B. The 
synthesized bandwidth is indicated by the section over- 
lapped by A and B. When the frequencies of fLO1 and 
fLO3 are lowered by Af2, only the 455kHz second IF 
filter shifts to position C. The synthesized bandwidth is 
indicated by the section overlapped by B and C. 

Therefore, high frequencies are cut off by increasing 
the fLO1 frequency and decreasing the fLo3 frequency. 
Low frequencies are cut off by decreasing the fLO3 and 
fLo4 frequencies. The TS-870S enables these opera- 
tions using the DSP filter. 

In SSB mode, slope tune high cut/low cut is 
switched by using the filter select control : in CW 
mode, the WIDTH (bandwidth)/SHIFT (center fre- 
quency) is changed, and in FSK mode, the WIDTH 
(bandwidth) is changed. The microcomputer in the 
control unit sends filter select data to the DSP, and 
slope tuning Is carried out by changing frequency data 
given to the PLL and DDS. The second IF (8.83MHz) 
and third IF (455kH7z) filters are selected to carry out 
slope tuning effectively. Tables 3 and 4 list filter selec- 
tions, slope tuning and analog filter high cut/low cut 
amounts. Slope tuning low cut/high cut can be 
switched in AM mode, and the WIDTH can be 
switched in FM mode by using DSP filters only, and the 
analog filter is fixed to 15kHz. 


73.05MHz 


8.83MHz 


455kHz 


LO2A 
64.22MHz fixed 


Fig. 4 SSB slope tune operating principle 


1.4k 


Eee, 
0 


oo 


| > 
= 
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Low cut posotion 
(455kHz filter) Low cut amount 


Table 3 SSB slop tuning and analog filter high/low cut (Hz) 


BREE} 400] 450} 500 
50 (Hz) | 375 


200 300 

400 

}600 {| 100 | 150 | 200 

-100 | -50 | 0 | 50 | 100 
t 


Filter width 


1500 


Filter width 


1.6k 7S wee 


F200 |-300-[ 350 | 400 | 450 | 500 [550] 600 | 650 | 700 | 750 | 800 | e50 | 900 | 
F400 [200 | 250 | 300 | 360 | 400 | 460 | 500 | 550 
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CIRCUIT DESCRIPTION 


2.4k 2.6k 2.8k 


0.4k 


(8.83MKz filter) High cut amount 


550 600 650 700 750 
625 675 725 
600 650 700 


50 | 300 | 


350 
150 


400 
200 


450 


3.0k 


800 
775 
750 


500 


3.4k 


0.0k | 1.4k 1.0k | 0.6k s0.0k 


825 875 


Table 4-1 CW WIDTH/SHIFT low cut amount (Hz) 


WZZ5 ae ORS 


1650 


1625 
1600 


(haves) 
1550 


[| #00 [480-500 | 850 | 600 | 050 | 700 | 760 | 000] a60 | 900 | O60 | 1000] 
1775 
Fs00 | 1700 | 1650 | 1600 | 1560 | 1500 | 

1450 1300 


(S25 Om a2 Si 
1500 | 1450 | 1400 | 1350 


1450 | 1400 | 1350 | 1300 | 1250 | 1200 | 1150 | 1100 
1250 | 1200 | 1150 | 1100 | 1050 | 1000 


950 | 900 | [_] Default 


Table 4-2. CW WIDTH/SHIFT high cut amount (Hz) 


350 
928 
00 | 850 | 900 | 960 


550 | 600 | 650 
250 350 | 400 | 450 


l>-6/US 


< High cut position 


Filter selection 
3kHz filter 
6kHz filter 
15kHz filter 
Default 


< Filter center position 


ae» Default 


< Filter center position 
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CIRCUIT DESCRIPTION 


@ IF filter 

The IF filter consists of a DSP digital filter. If there is 
a HIGH signal outside the DSP filter band, the analog to 
digital converter input level may be saturated, and the 
filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that it does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 


Nominal center frequency 73.05MHz 
Pass bandwidth +7.5kHz or more at 3dB 


Attenuation bandwidth +30kHz or less at 40dB 
Insertion loss 3.0dB or less 


! gitenuat *70dB or more at fo + (500 to 1000kHz) 
70dB or more at fo — (200 to 1000kHz) 


Center frequency deviation | Within +1.5kHz at 3dB 
2k 10% 


MCF (L71-0401-05) : RF unit XF1 


Nominal center frequency 8830kHz 
Center frequency deviation | Within +150Hz at 6dB 
Pass bandwidth +1.5kHz or more at 6dB 


Attenuation bandwidth +1.9kHz or less at 20dB 
+2.75kHz or less at 60dB 
+3.5kHz or less at 80dB 


208 o ess 
Bd or ess 


‘Guaranteed attenuation 80dB or more in the range 
+3.5kHz to +1MHz 


6002 / 15pF 


MCF (L71-0235-05) : RF unit XF2 


ee toma | 
Attenuation bandwidth +16.0kHz or less at 60dB 

_ eee 
Guaranteed attenuation 70dB or more with in fo + IMHz 

(Without spurious in the range 

fo to fo+500kHz) 


Ripple Within 1.0dB 
Insertion loss Within 1.5dB 


Terminating impedance 1850k92 / 2pF 
MCF (L71-0266-05) : RF unit XF3 


Guaranteed aitenuation 


11 


Item 


Nominal center frequency 8.400MHz 


3dB attenuation bandwidth Within 180 + 40kHz 
20dB attenuation bandwidth 400kHz or less 


Insertion loss 9.0dB or less 
Formula : 20 x log [E1+ (2 x E2)] 
1.0dB or less (within 3dB band) 


Spurious attenuation 25dB or more (6.0 to 10.0MHz) 
Voltage capacity 50V DC (1 minute) 


100M22 or more (100V DC) 


Ripple 


input andoutputimpedance [2000 


Ceramic filter (L72-0366-05) : Final unit CF453 
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CIRCUIT DESCRIPTION 


@ IF gain correction 

The total gain changes when the AIP is turned ON or 
OFF or the band is 21.49MHz or higher. To limit the 
changes, the DSP corrects the IF gain. Table 2 lists the 
corrections. When the “AIP S-meter correction” on 
menu No.11 is turned ON, the S-meter is corrected 
when the AIP is turned ON. And since the IF gain is 
corrected greatly, the receiver internal noise output 
becomes large. 

(Menu 11 ON) 


Correction (dB) 
Frequency 
SSB, CW, FSK only 


AIP 
ON1 
30kHz~ yu +12 15 
vam | | 
30.MHz 


(Menu 11 OFF) 
Table 2 IF gain corrections 


Pre-amp 
gain (dB) 
reference 


ON2 


@ NB circuit 

The noise blanker, like the conventional one, 
branches the signal before the narrow-band filter of the 
8.83MHz second IF, and detects noise, and performs 
blanking using the second IF amplifier as a gate. The 
signal is amplified by Q28, detected by the AGC ampli- 
fication and noise detection circuit consisting of Q29 to 
Q32 and D46, and then a blanking pulse is generated 
by the |C9 comparator. The noise detection circuit Q29 
to Q32 and D46 is separated into segments by a 
jumper in the unit to prevent sneak path. 


Low-Cut 


Receiving 
signal (SSB) 


Interfering 
signal (CW) 


Interfering 
signal (SSB) 


BAC 


@ Slope tune 

The operating principle of SSB-SLOPE-TUNE ts ex- 
plained first. When fLo1, fLO3, and fLO4 in Figure 4 are 
at their normal frequencies, the synthesized bandwidth 
is indicated by A. If the fLo1 frequency is increased by 
Afl and the fLo3 frequency is decreased by Af1, the 
filter of the 8.83MHz band shifts to position B. The 
synthesized bandwidth is indicated by the section over- 
lapped by A and B. When the frequencies of fLO1 and 
fLO3 are lowered by Af2, only the 455kHz second IF 
filter shifts to position C. The synthesized bandwidth is 
indicated by the section overlapped by B and C. 

Therefore, high frequencies are cut off by increasing 
the fLO1 frequency and decreasing the fLO3 frequency. 
Low frequencies are cut off by decreasing the fLO3 and 
fLo4 frequencies. The TS-870S enables these opera- 
tions using the DSP filter. 

In SSB mode, slope tune high cut/low cut is 
switched by using the filter select control : in CW 
mode, the WIDTH (bandwidth)/SHIFT (center fre- 
quency) is changed, and in FSK mode, the WIDTH 
(bandwidth) is changed. The microcomputer in the 
control unit sends filter select data to the DSP, and 
slope tuning is carried out by changing frequency data 
given to the PLL and DDS. The second IF (8.83MHz) 
and third IF (455kHz) filters are selected to carry out 
slope tuning effectively. Tables 3 and 4 list filter selec- 
tions, slope tuning and analog filter high cut/low cut 
amounts. Slope tuning low cut/high cut can be 
switched in AM mode, and the WIDTH can be 
switched in FM mode by using DSP filters only, and the 
analog filter is fixed to 15kHz. 


LO1 LO2A LO3 LO4 
64.22MHz fixed 


Fig. 4 SSB slope tune operating principle 
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CIRCUIT DESCRIPTION 


Pa VG TBR” 2.0K. FZ. Zale 2.6K") 2:8) SOK Nlnsi4k | 4.6K < High cut position 
08k | 06k 70k | 0.6% [ODLOKE[EO,OR 


Filter selection 


3kHz filter 
6kHz filter 
15kHz filter 
Default 
Low cut posotion (8.83MHz filter) High cut amount 
(455kHz filter) Low cut amount 
Table 3. SSB slop tuning and analog filter high/low cut (Hz) 
| ee | 400 |} 450 | 500 | 560 650 | 700 | 750 | 800 | 850 | 900 | 950 < Filter center position 
50 (Hz) | 375 | 425 | 475 625 | 675 | 725 | 775 | 825 | 875 | 925 
400 | 450 600 | 650 | 700 | 750 | 800 | 850 | 900 
300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 
2 450 | 500 | 550 | 600 | 650 | 700 | 750 
| 600 | 350 | 400 | 450 | 500 | 550 | 600 | 650 
150 | 200 | 250 350 450 [] Default 
; 


Filter width 
: Table 4-1 CW WIDTH/SHIFT low cut amount (Hz) 


|| 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 | 1000 
1675 | 1625 | 1675 | 1826 
1g00 | 1750 | 1700 | 1650 | 1600 | 1550 | 1500 | 1450 fe tecoa rissa 
1800 | 1750 | 1700 | 1650 | 1600 | 1550 | 1500 | 1450 | 1400 | 1350 | 1300 
1400 [ 7350 | 1300 | 1260 | 1200 
F600 | 1700 | 1650 | 1600 | 1550 | 1500 | 1450 | 1400 | 7350 | 1300 | 1250 | 1200 | 1150 | 1100 | 
1450 


i es 
Filter width 


< Filter center position 


[_] Defautt 


Table 4-2. CW WIDTH/SHIFT high cut amount (Hz) 
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CIRCUIT DESCRIPTION 


@ Local signals (LO1, LO3, LO4) 
1) LO1 

Table 5 lists LO1 frequency configuration. 

DDS1 varies from 0.46 to 1.46MHz, and when the 
display frequency is multiple MHz (for example, 
14.000MHz), 0.96MHz is output. When the display fre- 
quency is increased, the DDS1 frequency is reduced 
by the amount of change. When the DDS1 frequency 
is reduced to 0.46MHz, the frequency is switched to 
1.46MHz, and when it is increased to 1MHz, the fre- 
quency returns to 0.96MHz (Figure 5). By changing the 
1MHz band in synchronization with the display fre- 
quency, the 1MHz comparison PLL circuit is locked 
and LO1 is generated. 

In Table 5, the 0O.96MHz base indicates the DDS out- 
put when the frequency is multiple MHz. The fre- 
quency (UNV) indicates the decimal digits of the MHz 
frequency. (If the display frequency Is 14.2MHz, (UNV) 
= 0.2MHz.) DDS is switched by 500kHz, so — 0.5MHz 
< (UNV) < 0.5MHz. 

As described in the slope tuning section, slope tun- 
ing high-cutting is corrected for LO1, so the correction 
is added to the DDS output. SSB H in Table 5 indi- 
cates the correction. Table 3 shows the actual correc- 
tion of SSB _H. (For example, when the high frequency 
is 2.2kHz, the correction SSB H is 0.2kHz.) 

Since RIT and XIT change the receive and transmit 
frequencies by the preset amount, it needs to be cor- 
rected. They areD RIT andD XIT in Table 5. 

The "8.83MHz window-joining" (D 883) in Table 5 is 
determined during adjustment. For example, the 
equation for calculating the DDS output frequency for 
14.2MHz USB. The high-cut frequency is assumed to 
be 2.6kHz. (D 833 is zero.) 

DDS1 : 0.96M —- (UNV) —- (OFS SSB) + (SSB H) 

= 0.96M - 0.2M —- 1.2k - 0.2k 
= 758.6kHz 
0.96M : Base 
UNV : 14.2M - 14.0M = 0.2M 
OFS SSB (Filter offset) : 1.2k 
SSB H (Slope HI) : -0.2k (See table 3.) 


The LO1 output frequency fLO1 is calculated from 
the frequency configuration in Figure 6. 
fLO1 = fPLL IN + 6OMHz — (4MHz + fDDS1) 
= 32MHz + 60MHz — (4MHz + 758.6kHz) 
= 87.2414MHz 
Where fPLL IN is the PLL input frequency and fDDs1 
is the DDS1 output frequency. 


DDS1 output (MHz) 


Display frequency 
(MHz) 


Fig.5 Relationship between display frequency 
and DDS output frequency 


2) LO3 

Table 6 lists the LO3 frequency configuration. 

The LO3 frequency is 8.375MHz, and is generated 
by the chopper circuit. The DDS2 output frequency is 
1.625MHz. For LO3, slope tuning low-cut/high-cut is 
corrected. SSB H and SSB L in Table 6 indicate the 
corrections. D 833 and D 455 are values determined 
during filter window-joining and adjustment. 

For example, if USB is 14.2MHz, high-cut frequency 
is 2.6kHz, and low-cut frequency is 300Hz, the LO3 fre- 
quency is calculated as follows. It is assumed that 
D 833 and D 455 are zero. 

fLO3 = 1.625MHz + (SSB _H) + (SSB L) 

= 1.625MHz + (-0.2kHz) + 300Hz 
= 1625.1kHz 
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CIRCUIT DESCRIPTION 


3) LO4 

Table 7 lists the LO4 frequency configuration. 

For LO4, correction (OFS SSB) is carried out so that 
a signal passes through a filter according to the mode, 
and the slope tune low-cut (SSB L) is corrected. The 
mode offset is the frequency (11.30859375kHz) used 
for processing by the DSP, and its’ sign changes with 
the mode. 

For example, if USB is 14.2MHz and the low-cut fre- 
quency is 300Hz, the LO4 output frequency is calcu- 
lated as follows. 

fLO4 = 455kHz + (mode offset) + (OFS SSB) + (SSB L) 

= 455kHz + 11.30859375kHz + 300Hz 
= 467.8085938kHz 


The filter is corrected according to each mode by 
LO1 and LO4, slope tuning high-cut is corrected by 
LO1 and LO3, and low-cut is corrected by LO3 and 
LO4. 

In other modes, each local frequency is determined 
by the calculation method as shown previously in 
Tables 5 to 7. 


Component 


BASE 
Frequency (100kHz or less) 


Mode offset 


lenis wg | ea 


ita wndowrenng | ___{_[_{ [| 


Mabe Sete let i pr oP 
[Fier offset"? RSS] 2k [ORI] —2e [B00 |__| 800" 


Coa St Ee 
a La eS a 
BS ol PT ee ee ee ee 


eshte Erep meres Re D. [Perl ees fa 
ait oan oan] Pan] Foam Foam) Foam] Fan 


Psiopengh > Ewa bamM] mwa] own Prem see) PT 


Ce CSS STORES ES Ee De 
BB2MH2 window joining” |- (0 883) ft 
ii) ee ee 


DDS1 (1HZ) 


0.96MHz*® 


: Although receiver data has an independent value for — — the data area for calculation is D OFFSET. 
Transmitter data is fixed because the 8.83MHz filter bandwidth is fixed. 


: Although it has an independent value for each mode, the data area for calculation is D SLOP L. 


*3: The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 
*4: The LSB and USB may have the same value because the filter bandwidth is wide. 


: The positive direction for adjustment is the direction in which the receive carrier frequency increases. 
*6 : The DDS1 variable frequency is 1.45MHz and is shifted by 500kHz. 


Table 5 LO1 frequency configuration 
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Component 


BASE 


CIRCUIT DESCRIPTION 


CW-R 


: Although it has an independent value for each mode. 


: Although it has an independent value for each mode. 
: The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 
- The LSB and USB may have the same value because the filter bandwidth is wide. 
: The positive direction for adjustment is the direction in which the receive carrier frequency increases. 
: Since the DDS2 output frequency is high, 1.625MHz (10MHz — output frequency (8.375MHz)) is output to the DDS. 


DDS2 (LO3) 


FSK 


iABLESKIOET 
R 


1.625MHz*® 


Cn ee | oe) 
ite. clit plea fe) a Aaa GSES 


ea 
[CW pitch ins ivle. ng ofeiitrds ot [itera let | eal | aa ae 
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| Siope high"? (8884 +(S98 H TT) CS ES a 
| Slope low"?? | (888 + ($881 +(CWU “(ew CS TS 
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Table 6 LO3 frequency configuration 


Mode offset (kHz) 


Slope tows? eseu| —_(reseuf own | ewan] Ku ee eo 
aeaawrdowioneg |= [| || ea 
| as5kH2 window oining™**|-(0 465)f' | ee) | ee ee eo) ae 
*1 : Although receiver data has an independent value for each mode. 


| -11.30859375 


455 


DDS3 (LO4) 
Component aw FSKR 
RCuhelxX—.[" RX xX ja RX nee) | xem TX | RX | TX TX | RX 


kHz 


+11.30859375 | +11.30859375 | -11.30859375 | -11.30859375 | +11.30859375 | +11.30859375 | +11.30859375 | 
Filter offset*’ —_|-10FSSS8 +(0FS $88} | +2k | a ee ete luo! <8}. - |] ee 
Ic a a ee ee er mere 
FSK tone (H/L) 725 +2125 

/-1275 [+1275 
Fk shi poli |, |__| usu = | ae cee A SSIES oT | 
PRAT, os afi Soe) oe ||) ae So a Sle) 


Transmitter data is fixed because the 8.83MHz filter bandwidth is fixed. 


wD 
+3 - 
<a 
bots 


: Although it has an independent value for each mode. 


: The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 
: The LSB and USB may have the same value because the filter bandwidth is wide. 
The positive direction for adjustment is the direction in which the receive carrier frequency increases. 


Table 7 LO4 frequency configuration 
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CIRCUIT DESCRIPTION 


NY 30k<f<30MHz 8.83MHz 


VCO2 (Input pin) Except FM mode 
Except FM mode : 20kHz N=e2in 
FM mode : 5kHz FM mode 
N = 12844 


|B | 7.49<f<14.49MHz_ | 
Dp 1 21.49k<f<30MHz _| 5.46>f> 1.46>f> 


4.46MHz 


54.54<f< 


vco1 55.54MHz 


(Input pin) 
1MHz 


Fig.6 Frequency configuration 
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CIRCUIT DESCRIPTION 


Transmitter Circuit 

The transmitter system block diagram is shown in 
Figure 7. 

The TS-870S has the same frequency configuration 
as the TS-850 after the DSP generates the IF signal and 
converts it to 455kHz as a basic configuration. 

A difference from the conventional model other 
than DSP modulation is that the TS-870S uses a digital- 
to-analog converter and a microcomputer for various 
controls. This allows for fine control and reduces the 
number of controls needed for adjustment. 

The TIF (second IF) signal output from the TX-RX 
unit goes to the final unit (C/5 connection section), The 
signal is converted from 455kHz to 8.83MHz. The 
8.83MHz third IF signal converted by the 0470 and 
0471: 3SK131(M) mixer is switched to the transmitter 
by the D450 diode switch, and output from CN412 to 
the RF unit (A/9 RF section) as TR88 signal. 

The signal input to CN10 of the RF unit is passed 
through the 8.83MHz IF filter used for both transmis- 
sion and reception. During transmission, XF3 BW: 
OKHz is selected by D69 and D67 and the filter attenu- 
ates the components outside the band. The transmit 
Signal switched by D68 is amplified and ALC-controlled 
by the Q39 ALC amplifier, and the resulting signal goes 
to the D49 TX gain control circuit. This circuit controls 
the gain at the transmission stage according to the 
given voltage via a variable attenuator of a pin diode. 
The control voltage is controlled by a microprocessor, 
and Is used to set the gain for each band or set the gain 
with the PWR knob and mode. 

The third IF signal is then converted to the 
73.05MHz fourth IF signal by the Q37 and O38 - 
3SK131(M) mixer. The signal is passed through the LC 
filter, and is converted to the target frequency by the 
final local oscillator LO1 at the Q35 and O36 - 
3SK184(R) mixer. The signal is passed through the ra- 
diation filter and the band-pass filter used by both the 
transmitter and receiver sections to attenuate the spu- 
rious Outside the band. The band-pass filter output is 
amplified by Q5 : 2SC2954, and output to the final unit 
(A/5 final section) from CN4 as the drive signal. 


@ TX-AGC 

The DSP controls the input level until it starts modu- 
lation. It is like AGC applied to the microphone ampili- 
fier, and when the input level exceeds the certain level, 
the amplifier gain decreases to keep the modulator in- 
put level constant, i.e., to keep the IF output constant. 

The MIC gain control in SSB and AM modes is used 
to adjust the maximum gain of the AGC amplifier in the 
40dB range. Even if the control is set maximum, the 
input level to the modulator is kept constant. If the 
PROC is OFF in SSB mode, the CAR level (TIF output 
level) is fixed, and the ALC effect is limited. If the 
PROC is ON in SSB mode, the ALC effect is adjusted 
by the CAR control. The microphone amplifier gain is 
fixed, but the speech processor input level is controlled 
by the AGC and then becomes the level set by the 
PROC control. 

In FM mode, the microphone amplifier sensitivity 
can be changed to high or low by using Menu No.61. 
Since the frequency deviation is limited by the TX-AGC, 
it is not distorted extremely like in the clipper method. 
In AM mode, the sensitivity is controlled so that modu- 
lation does not exceed 70%. 

The TX-AGC is required to stabilize the DSP modula- 
tor operation. The modulator may operate without us- 
ing the AGC by reduction of the gain and input level, 
but it cannot be completely. turned OFF. Care must 
therefore be taken when measuring the ALC proper- 
ties and frequency characteristics. 
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CIRCUIT DESCRIPTION 


AT Unit (Auto Antenna Tuner) 


When the AUTO/THROUGH switch is set to AUTO, 
ATA goes LOW, the AUTO/THROUGH switching relay 
K1 is executed, and AT is inserted to prepare for tun- 
ing. If "RX AT ON" is set in menu No.8, AT is inserted 
during reception. If the position of variable capacitor 
VC1 or VC2 is not the preset position of the band, pre- 
setting is performed. The AT tune and SUSU do 
not occur until presetting ends. 

When AT TUNE is turned on with this condition, 
ATS goes HIGH, the CW mode is set, and the trans- 
mission output becomes about 10VW. If the SWR is 
lower than 1.2, the tuning is completed and auto an- 
tenna tuning ends. If the SWR is greater than 1.2, the 
motor control pulse duty (described later) is controlled 
according to the SWR. 

The SWR can be set to 1.6 after AT tuning by turning 
menu No. 33 "TUNE WIDE" ON. 

The motor speed is determined by a microcom- 
puter. Its direction is controlled by phase comparator 
IC1 and amplitude comparator IC6 if the APRE is LOW, 
and controlled by the microcomputer if the APRE is 
HIGH. 


AT UNIT (X53-3340-02) 


Bly 


Voltage/current 
component 
detection 


1C1,6 


Phase/amplitude 
difference 
detection 


Forwardwave/ 
reflected wave 
detection circuit 


| entrees 


@ Auto tuning mode 

The transmission power from the final section via 
the filter section is passed through the current/voltage 
detection transformer L1 and L2, which use a troidal 
core. The current and voltage components detected 
here are rectified by the waveform rectification circuit 
consisting of D4, D7, O1, and Q2, and then the phase 
is compared by IC1. The output signals (OQ and Q) from 
pins 8 and 9 of IC1 are passed through the switch by 
|C2 and are applied to motor drive IC IC4. Variable ca- 
pacitor VC1 is rotated by the motor M1 so that the 
phase difference of the voltage and current compo- 
nents decreases. 

The voltage and current components detected by L1 
and L2 are rectified by diodes D1 and D2 and are ap- 
plied to the comparator of voltage comparison circuit 
IC6 as the amplitude component. The comparator out- 
put is passed through switch IC3. Motor M2 is driven 
by another motor drive IC IC5 and variable capacitor 
VC2 is rotated in the direction that decreases the am- 
plitude difference of the voltage and current compo- 
nents. 

Variable capacitor VC1 for capacity adjustment is 
therefore controlled so that the current and voltage 
phases match. Variable capacitor VC2 for resistance 
adjustment is controlled so that the current and voltage 
amplitude difference decreases. SVVR becomes 1 
when the phases match and the amplitude difference 
iS Zero. 


Filter section 


Matching circuit 


VR101 
VR102 


Motor 
driver 


DIGITAL UNIT 


Fig.9 AT unit block diagram 
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CIRCUIT DESCRIPTION 


The speeds of motors M1 and M2 are determined 
by the duty cycle of the pulse input to control input pin 
8 of |C4 and IC5, and controlled by the standing wave 
ratio (SWR) calculated by the control unit CPU. 

Pulse signal SPED output from the control unit is 
passed through O5 : DTC114EK, amplified by Q4, and 
input to 1C4 and IC5 as a control pulse. 

lf the SWR is 2 or more, the duty cycle of the motor 
drive voltage pulse is 100%. If the SWR is 1.5 to 2, the 
duty cycle becomes approx. 80%. If the SWR is less 
than 1.5, the duty ratio becomes approx. 50% and the 
motor runs at low speed. 

The matching circuit is T type, and the tap position 
from 1.8 to 30MHz is switched by seven relays K101 to 
K103 and K105 to K108. 

Position detection volumes VR101 and VR102 are 
linked to the rotation axes of variable capacitors VC1 
and VC2 with a gear ratio of 1: 1. The voltages of 0 to 
5V (POD1 and POD2) are generated according to the 
capacities of the variable capacitors. This position volt- 
age data is sent to the microprocessor in the control 
unit through the analog to digital converter, and is used 
as the reference voltage in the feedback control sys- 
tem, such as for preset tuning. The same signal is also 
used for presetting data and end-detection. 

The volume used by the TS-870S is a normal one, 
not an endless one. Since the rotation angle of this 
volume is limited, the rotation range is from the mini- 
mum capacity to the maximum capacity plus allow- 
ance. 

By this control, like the preset tuning, which will be 
described later, POD1 and POD2 are monitored by the 
microprocessor. If the lower limit voltage of 0.6V or 
the upper limit voltage of 4.2V is reached, the micro- 
processor detects that the voltage is close to a limit. 
To return the voltage to the opposite side, APRE is 
made HIGH. If the variable capacitor is VC1, and the 
voltage is close to the lower limit in respect to POD1, 
the voltage near the upper limit is output. If the voltage 
is close to the upper limit in respect to POD1, the volt- 
age near the lower limit is output. 

The other variable capacitor VC2 outputs the voltage 
read by POD2 as it is. If the variable capacitor voltage 
exceeds the specified limit, it returns to the other limit. 
The other variable capacitor remains in the same posi- 
tion. 


lf the APRE is HIGH, the motor rotation direction is 
determined by the CPU unless auto tuning is per- 
formed. 

The logic for PR11 to PR22 is the same as for IC4 
and IC5 : BA6109U2. The signal output from the digital 
unit passes through IC2 and IC3 : TC4066BP and en- 
ters IC4 and IC5. 


Papas TE nl] PAT | eI2s (Re 
Motor v7] Normal rotation | oH) che ae 
Raves tater | Ree len 
pidreha | Nefnalfotetion |= 0h cae | Sele 
HReleled onto S| Sheen on 


@ Preset tuning 

When tuning ends, the position of the variable ca- 
pacitor is stored in memory by the microprocessor as 
preset data for that band. 

When the band is changed after tuning is performed 
in another band, APRE goes HIGH, the motor is con- 
trolled by the microprocessor, and preset tuning is per- 
formed. During preset tuning, auto tuning or signal 
transmission is inhibited even if the AT TUNE switch is 
pressed or transmission becomes ready. 

The initial preset-data when.the microprocessor is 
reset includes standard data for a 50-ohm load on each 
band. 


@ Preset memory band 
30kHz <i 
1.850MHz <f 
2.010MHz <f 
3.525MHz < f 
3.575MHz sf 
3.725MHz <f 
4. 490MHz < f 
7.030MHz < f 
7.100MHz < f 
7.490MHz < f 

10.490MHz < f 
14.100MHz < f 
14.490MHz < f 
20.990MHz < f 
21.150MHz < f 
21.990MHz < f 
25.490MHz < f 
29.000M#z < f 


CIRCUIT DESCRIPTION 


Standby Control and Timing 


Standby control and timing are carried out by using 
software for the main CPU in the control unit (X53- 
356X-XX). The control signals for the control unit are 
listed below. (See Figure 10 for each timing chart.) 


SS 
KEY 


TXC 


RXC 


CKY 


: Standby switch input signal. Active LOW. 
: Keying input signal from the keyer. Active 


LOW. 


: Transmission output signal. Active HIGH. 


Same timing as TXB. 


: Reception output signal. Active HIGH. Same 


timing as RXB. 


: Output signal. Active HIGH. 


With the SS line 


LOo-O/US 


Fig. 10 Transmit/receive signal timing chart 
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CIRCUIT DESCRIPTION 


Digital Control Unit 

The TS-870S digital control circuit has a multiple 
chip configuration centered around the main CPU (IC6 : 
M37702S4BFP), and consists of a 64K ROM (IC12: 
27C512RJLVC), an 8K RAM (IC8 : LC3564QME-10), 
and an extended |/O (IC16, 1C22, 1C23 : CXD1095Q). 
This circuit controls about 60 different input and about 
80 different output signals. 

Figure 11 is a digital control block diagram. 


IC8 
RAM 


Ss 
ie 
e 
Bp 


RIT/XIT 
é z 
ac 
eo a 
WIDTH a = 
<q <6 
oO (a) 
M. CH/VFO. CH 
ee — 
ce 
Ec 
x xt 
¢ 
Oo 


IC4 
EEPROM 


Ree 


1C5,7 
RESET CONTROL 


@ Address control 

The main CPU operates in the microprocessor 
mode in which the external ROM is used. The 
memory is configured as shown in the memory map, 
and the main CPU A12 to A15 and DO signals and IC 14, 
IC17,1C18, and 1C19 are used to generate a chip select 
(CS) signal to select and access an IC. (Figure 12) 
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control 


Destination 


VCO, Filter 
data 


PLL, DDS 
data 
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TX-RX UNIT 


LCD, KEY 


aaa 
SS 
ee ade 
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se 
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ADDRESS BUS 


KEY data 


RF UNIT 


AT control 


Destination - SS 
protection 


1C14,17,18,19 
CHIP SELECT 


1C9,13 
MULTIPLEXER VR data 


VR data 


1C24 
CO ease eee rE oS KEYER p-COM <> TX-RX UNIT 


1C27 
peo Bec ee UNIT 


36 Fig. 11 Digital control block diagram 


CIRCUIT DESCRIPTION 


IC6 : CPU 


TC74VHC138F 


lLo-6/U5S 


1C23 : EXT 1/0 
a 1C22 : EXT 1/0 
8 1C16 : EXT 1/0 
S IC20 : GATE ARRAY 
o C21 : GATE ARRAY 
1C12: ROM 
IC8 : RAM 


Fig. 12 Address control circuit 


@ Encoder circuit 

The main encoders are magnetic rotary encoders, 
and the click, RIT, SHIFT, and WIDTH encoders are 
contact-type rotary encoders. 

The main encoder pulses are read directly by the 
main CPU. 

The other encoder pulses enter the gate array (IC20 
and 1C21 : LZ92K371), and are read through the main 


RIT/XIT 


SHIFT 


VFO. CH/M. CH 


CS 1C19-14-05 
CS 1C19-15-04 
AO 
RD 


CPU data bus. The gate array is selected by the latch 
(1C19 : TC74VHC573F) Q4 and Q5. The CK1, CK2 or 
CK3, CK4 encoder is selected by AO of the gate array. 
Encoder data is output to DO to D7 by making the read 
signal (RD) LOW when the chip select (CS) signal is 
LOW. 1C25 and |C26 absorb encoder pulse chattering. 
(Figure 13) 


\ CPU 
DATA BUS 


LZ92K371 


LZ92K371 


CPU 
DATA BUS 


Fig. 13 Encoder circuit 
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CIRCUIT DESCRIPTION 


@ System reset and RAM backup 

The power monitor circuit (Q1, Q2, D4, D5, R6) 
monitors the power supply voltage. If the voltage is 
LOW, the circuit outputs a LOW signal to the INT1 port 
of the main CPU and the IRQ2 port of the microproces- 
sor in order for the electronic keyer to stop operation. 
At the same time, the battery backup IC (IC5 : 
MB3780A) backs up the RAM with a lithium battery. 

lf the power supply voltage becomes normal, a 
HIGH signal is input to the INT1 port and the IRQ2 port, 
and the main CPU is initialized by the battery backup IC 
after the time constant set by C56 and C57. The opera- 
tion resumes and power is supplied to the RAM from 
the outlet. (Figure 14) 


1C6-6-INT1 
1€24-45-IRQ2 


IC6-28-RESET 


IC8-26-CE2 Ics 


MB3780A 


IC8 (RAM) 
1C24 (KEYER p-COM) 


IC7 
TC7S04F 


Fig. 14 System reset and RAM backup 


@ Analog Signal Input 

The main CPU incorporates an 8-channel analog-to- 
digital (A/D) converter, and in addition, has a multi- 
plexer (IC9 and IC13 : TC4052BF) for entering 16-chan- 
nel analog signals. Incoming analog signals are con- 
verted by the main CPU to digital values, which are 
used as digital data. 


@ Display j 

Since the TS-870S uses a negative LCD and a fluo- 
rescent display tube. 

The LCD is lighted with half a duty by the LCD 
driver, and the fluorescent display tube is lighted by an 
inverter. 

The LCD driver data is set by the clock signal 
(UCK1), data signal (UDA1), and enable signals (ENL2, 
ENL3). The blanking signal (BLANK) turns the LCD 
driver OFF, and the dimmer signal (DIM) changes the 
inverter duty for dimmer. 


@ Key scan 

The PBO and PB7 of IC23 and O2 to O8 of IC501 
form a keyboard matrix. A key scan signal (a negative 
pulse) is output from the O2 to O8. One column corre- 
sponding to the PBO and PB7 Is selected, and the state 
of that switch is read. When the switch at the intersec- 
tion of the matrix is pressed, the PBx port bit goes 
LOW. Thus, which switch is pressed can be detected. 
The key chattering is eliminated by software. (Figure 
AY 
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Fig. 15 Key scan circuit 
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CIRCUIT DESCRIPTION 


@ PLL and DDS data 

The TS-870S has three PLLs and three DDSs in the 
PLL section in the RF unit. The main CPU sends data 
to the PLL ICs and DDS ICs according to the displayed 
frequency. The PLL ICs provide unlock (UNL) signals. 
If one of the PLLs should unlock, the display indicates 
that the PLL is unlocked (Err-FE). 

The TX-RX unit also has a PLL IC, to which the main 
CPU sends 46.32MHz data. The PLL IC also outputs 
an unlock signal (PLUL), and if a PLL is unlocked, an 
unlock message (Err-FD) is displayed. 


TC4052BF 


15-TA1out 


B AT control 

The AT control inputs the variable capacitor position 
data (POD1, POD2, analog data input), forward wave 
voltage and reflected wave voltage (VSF, VSR, analog 
data input) for SWR calculation in the main CPU, and 
outputs the motor normal/reverse rotation control 
(PR11, PR12, PR21, PR22), motor speed control signal 
(SPED), and motor contro! switching signal (APRE). 

SPED switches the motor rotation ON and OFF dur- 
ing AT tune and presetting by PWM with the duty cycle 
related to the SWR value. 

APRE changes the motor normal/reverse rotation 
control to analog control for AT tune, and to digital con- 
trol for presetting. 

PR11 to PR22 control the motor normal/reverse ro- 
tations and stop when the motor normal/reverse con- 
trol signal is controlled digitally. (Figure 16) 


8D 


5D 


GND 
POD1 
PRI1 
PRI2 
POD2 
PR21 
PR22 
VRE 
APRE 
SPED 
NC 
NC 


To AT UNIT 


1C23-29-PD7 
1C23-28-PD6 
1C23-27-PD5 
1€23-24-PD4 
1C23-23-PD3 


Fig. 16 AT control 
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CIRCUIT DESCRIPTION 


@ IF filter switching 

The IF filter switching signal from the control unit is 
controlled by PCO to PC2 (pins 11 to 13) of 1C23 and 
sent to the RF unit and final unit connection section. 

The RF unit selects the 8.83MHz IF filter, and the 
final unit connection section selects the 455kHz IF fil- 
ter. 

The IF filter select signal is automatically interlocked 
with the WIDTH control. 


3k 
| 


Table9 IF 


= 


ilter selection 


@ Receive band-pass filter selection 

The RF BPF signal from the control unit is sent from 
PC6 (pin 17) of 1C23 to the RF unit as serial data. The 
serial-to-parallel converter (TC9174F) in the RF unit 
converts serial data to parallel data and switches be- 
tween band-pass filters. 


@ Transmit low-pass filter selection 

The LPF signal from the control unit is sent as serial 
data from PC1 (pin 12) of IC16 to the final unit filter 
section via the final unit connection section. The serial- 
to-parallel converter (TC9174F) in the final unit filter 
section converts serial data to parallel data and 
switches between low-pass filters. 


@ PLL VCO data 

The RF unit PLL section switches between VCOs 
according to the VCO band data (VBO to VB3) output 
from PC4 to PC7 (pins 15 to 18) of IC16 in the control 
unit. 


@ Electronic keyer 

The TS-870S uses a dedicated IC (IC24 : 
68HC05G2419553) to control the electronic. keyer. 
The main CPU CH1 to CH4 signals switch operations 
to the electronic keyer IC (keyer microprocessor). 

The keyer microprocessor controls the electronic 
keyer according to KEY SPEED VR data, DOT/DASH 
signal, and CH1 to CH4 signals switch operation sig- 
nals from the main CPU. 

The keyer microprocessor is normally at the standby 
mode (power save mode). Each control signal is con- 
nected to PB7 (pin 77). When this port is LOW, the 
standby mode is terminated. 

When the standby mode is cancelled, PA7 (pin 30) 
outputs a HIGH signal. It is used to determine which 
control signal is active : CH1 to CH4, KEY SPEED VR 
data, or DOT/DASH signal. 

PA2 (pin 25) is an input/output port that inputs KEY 
SPEED VR data and outputs contro! signal (HIGH) for 
VR data determination. 

When a HIGH signal is output from PA2 (pin 25), 
C114 is charged. KEY SPEED VR data is calculated 
until C114 is discharged and the port goes LOW. 

IRQ2 (pin 41) is an interrupt port that detects power 
supply voltage drop. When this port detects it, the 
standby mode is entered. 

The keyer microprocessor outputs the key down 
and beep signals. The key down signal is input to 1C22 
(PC4 : pin 15), and the main CPU controls transmission 
and reception. The beep signal is input to IC29 
(TC7S32F : OR gate) and output to the TX-RX unit as 
CRY. 

The TX-RX unit determines the key jack ON/OFF and 
CKY level and outputs sidetone. 
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a @ Band data 


Frequency (MHz) RF BPF (RB) Pig VCO PLL | Frequency (MHz) RF BPF (RB) LPF 
Upper limit ALB {CTO [ N _[Loweriimit]upperiimi| RX [1X 
VO yO. he 38 15.49 15.99 10 10 


15.99 | 16.49 
WAN) fh WORE) 


37_ | 16.99 | 17.49 
17.49 | 17.99 


18.49 
18.99 


30_| 23.99 | 


30 
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@ Function of IC pins 
1) CPU : M37702S4BFP (Control unit IC6) 


i [AN FADRO =p || WERC, MON, VAGC signal ye 0 a ao ma faa 

en Sn cnc Co 
5 INT2 PSW |_| Power switch inhibit signal 
Se ont BOVR | | 14V voltage drop inhibit signal 


Main encoder pulse input 


10, 11| TASIN, TASOUT URGGEd FARR aut: Grugihgwce Renton pl a 

12,13 | TA2IN, TAZOUT O | Unused ae 

; 

TAIOUT Fo: pat moter speetconnal aio Jnr sli onoie Sytem 

P51 0 CITY 

: 
Cn occ ce | 
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Q 
fe) 
fe) 
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fl] G@]h 

aes 

ee 
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m 
\S) 

ies) 

ic 

wn 

= 
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oO 

fed} 

ee) 

i@) 
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| 
s= 
O 
m 
m 
ae) 
D 
; O 
< 
a 
@ 
is 
o 


NO 
oO) 
@ 
ae 
=] 
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External data bus width 8 bit setting 


N 
~ 
@) 
za 
<< 
7) 
oO 


bes 2! 

28 RESET | Belay 1, 
29,30 | Xin, Xout | | Clock signal input oS 2 aa 
31 E | Oa as ae ee si Ae ge ard Se |) 
ee 
ot dae |e Al Pe Ve" ne tan She Saag 

Vi DL Mire oan mee 
35 BHE ea ee 
a a rs CoC LT 
ra. 


65 TXDO TXDO O | Personal computer interface serial output 
66 RXDO RXDO | Personal computer interface serial input wat) 
67 P81 RTSO O | Personal computer interface RTS H 
68 CTSO CTSO | Personal computer interface CTS | cena 


7o__| Aves i a 


ZS AN6 ADR6 Reflected wave voltage (VSR) 
76__| ANS Papa | ALCeneteranaloginpat, 
77 ANA i | Unused 8c ee 


VPWR, VMIC, VDLY, VCAR signal 
79 AN2 ADR2 | | POD2, VRF, POD2, VAF signal 


POD1, VNB, POD1, VSQL signal |) el ie ea 


~I 
(ee) 
> 
= 
ae) 
> 
O 
Bo) 
w 


32 


CIRCUIT DESCRIPTION 


2) CPU : 68HC05G2419553 (Control unit IC24) 


PAI DASH |_| Dash input | 
25 PA2 SPEED VR \/O | KEY VR data determine port 
PA3~PA6 |_| Unused 
P30 | PA? | mt contro | © | inhiba determine convrolsignl ——SSCSC“‘SSSCYT OC CTOOCC*d 
PGO~PG2 | 
Lt 


38 
39~44 | PCO~PC5 


PEOQ~PE3 
Vss 
PE4~PE7 
PHO~PH7 


PJO~PJ3 
PB7 
PB6~PB4 


WAKE UP 


Function 


DOT input 


Unused 
Unused 


Unused 


er ie occu LE Mie el lt | 


Unused 
Beep output signal 
Unused 
Key signal output 
Unused 
Unconnected 
Unused 


Unused 


Unused 


Unused 
Wake up inhibit 
Unused 


lo-0/US 


Active level | Initial state 
ir i= 


es 


= 
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CIRCUIT DESCRIPTION 


3) Extended I/O : CXD10950 (Control unit 1C16) 


——+. 


Port name 


NC 
PB1~PB5 


Pin name 


SHIMO1~SHIMO5 


PB6 
PB7 


50W 
UNL 


|_| Unlock signal 
ria pcz duces ——SC*dY OY Seriatnarlel convert clock ———SSSSSSSCSCSCCidC 
ia | P03 NFM 
15,16 | PC4, PC5 VB3, VB2 O | VCO band data 17. Ol 
vB 
0 | WCO band dat TRIER 
9 | NC Ll ep ane 
20 PDO PLE2 O | VCO2 enable 
PLE : 
a a a a ae 
O-[ PLL dota 
0 | Unused Pe 
ee 
PD5 DLE3 DDS3 enable 
29 PD? DLE1 O | DDS! enable 
30~32 | DO~D2 0 | Bus | ee 
33, 34_[ NC ih ae ee 
Ei al Ta renee ot 
a0 [CLR rene obitieorendeta. mae, | er 
ai ODEN F iP Output dssble Ysa) 4. on 
Cn en ene Meee in NE I 
23 WR | Witsoe weet els 
44 RD | Read signal 
i CCT Kc hh ee 
46~48 | A0~A2 | | Address signal. 
50 PE P TSI | External AT TS input H 


59~62 


PA3~PA6 


/O Function 


Destination determine port 
5OW switch signal 


Unused 


Unused 


63 PA7 LOGKEY Electronic keyer reset 
64 PBO SHIMOO | Destination determine port 


| 


Active level | Initial state 


: 
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4) Extended I/O : CXD10950 (Control unit IC22) 


50 


Vss 


46~48 | AO~A2 
49 PEO HENA 


Function 


DSP b 


uS 


[i cI 2 i eS SE Pe a 


Microphone DOWN switch signal 


Key input signal L 
| PLL unlock in DSP L 
| |_| DRU-3 EOM signal H 


VS-2 busy signal 


Electronic volume DAC enable 


Serial/parallel convert data signal 
DRU-3 enable signal 


PLL enable in DSP 
VS-2 start signal 


/0 | Bus Le 
40 CLR | Port E output register clear L eet 
a1 ODEN |_| Output disable (aR Ee 


Active level 


Serial/parallel convert clock signal 


iE H 


DSP enable A 
DSP enable B 


DSP R/W signal 


Initial state 


Unused 
DSP address signal 


Unused 


Beep output signal 


Transmit Output control signal 


Receive control signal 


Transmit control signal 


DSP bus 
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5) Extended I/O : CXD10950 (Control unit 1C23) 


PinNNo| Portname | Pin name Retve eve | ial tate 


EE ee Sa Seat er ce ee 
10__| vss PE Gd Sie one eee See 
i7_| PCO 
fiz [rc S*d SKFIL——~SC~=*dt CO | Analog tier selectsignal ——=S~*~“~‘“‘“~*S*S*~*~*~* 
13 | Pca 
P UDA21 O | Serial/parallel convert data 

Ee Ee eid rm eee a cere 
[20222 PDO-PD2 saik | Peo FeO: SURO eR Sse ahaa enti 


PD3 P APRE O | AT motor control signal 
24 PD4 P-PR22 O | AT motor 2 control signal 


i) | | (I fF 
Bele 


: i 
+r ii 


Oo 


AT motor 2 control signal 
PsPRiVZ 
P PR11 


oO 


AT motor 1 control signal 


© 


P PRR 
opiate Poet eee ae 

AT motor 1 control signal 

30~32 | DO~D2 


CLR ae Port E output register clear 
ODEN | Output disable 
Vss a eet er 


ee) 


| | Write signal \ 


RD | Read signal 


CS | Chip select signal 


Address signal 


aS) 
asi 
ae, 
U 


Thermal protection signal H 


0 | Pet 
me 

s3__| PES a sr eS 
P DIM O | Dimmer control signal H 
i ee O | LCD diver enable signal CC 
a van eae 
CMS Sd ent ee Sore 


z 
59 PA3 PLATC O | AT LED 
60, 61 PA4, PA5 P ENL1, PENL4 O | Switch serial/paralle! convert enable H L 


5 


i 
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CIRCUIT DESCRIPTION 


TX-RX Unit (DSP Operation) 
@ Outline 

The TS-870S uses the DSP to carry out various pro- 
cessing aS compared with the conventional models. 
They include the following: 

- Modulation and demodulation 

- Filter processing 

- AGC processing (S-meter data output) 

- Mic amplifier AGC processing 

- VOX processing 

- Voice equalizing processing 

- Noise processing (noise reduction, beat cancel, 

automatic notch) 

- Speech processing (COMP meter data output) 

- Squelch processing 

- Sidetone and beep generation 


The commands and data for the microprocessor are 
listed below (see page 42). 

The TX-RX unit circuits are divided into the analog 
section that processes analog signals and digital sec- 
tion that processes digital data. The interface between 
the analog and digital sections is the analog-to-digital 
converter (1C25 : AK5340-VS) and digital to analog con- 
verter (1C16 and IC27 : AK4318-VS, IC34 : PCM69AU). 


2SC2714(Y) 


PLL CONTROL 
ers & VOL CONTROL 
HOST I/F BUS 


PLD 
7032LC44JLQ* 


8KW RAM 
MCM56824AFN20 


64.22MHz 


or 
MCM56824AFN25 
2SC2714(Y) 


DSP56002FC40 


The unit has another digital to analog converter (IC26 : 
M62363FP) for VCA (electronic volume : M51131L) 
control. The volume is controlled directly by the micro- 
processor in the control unit (the volume Is not con- 
trolled by the DSP). 


Digital section 

The digital section is explained below. Figure 17 isa 
digital section block diagram. 

The digital section consists of two DSPs (IC1 and 
IC2 : DSP56002FC40), RAM (IC7 : MCM56824AFN2*), 
three ROMs (IC4, IC5, IC6 : 27C256PCJJ**), and gate 
array n(I€3h MBCG24173-6173) and, PLD (IC9: 
7032LC44JLQ*). The TX-RX unit has a PLL, but it is 
included in the digital section for convenience. * indi- 
cates the version number. 

The PLL in the TX-RX unit is controlled directly by 
the microprocessor in the control unit, and clocks of a 
fixed frequency of 46.32MHz are generated. This cir- 
cuit forms a VCO consisting of O8 : 2SK210(GR), Q9 
and Q10 : 2SC2714(Y). Q8 is an oscillator and Q9 and 
Q10 are buffer amplifiers. Q5, Q6, and Q7 comprise an 
active low-pass filter. This low-pass filter converts the 
output from PLL IC 1C15 : MB86001PF to DC voltage 
and sends it to the VCO. 


HOST I/F BUS 


DSP56002FC40 
(SUB) 


GATE ARRAY 
MBCG24173-6173 


Wait control 
Wait control 


32KB ROM 32KB ROM 32KB ROM 
27C256 27C256 270256 
ee eee 


32KW ROM 


Fig. 17 Digital section block diagram 
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CIRCUIT DESCRIPTION 


Figure 18 is a block diagram of the PLD (Program- 
mable Logic Device). The clock with a sampling fre- 
quency fs (45.234375kHz) is generated from the 
46.32MHz clock produced by the PLL in the TX-RX unit 
by the clock divider in the PLD. This clock is used for 
data transmission and reception between the analog- 
to-digital and digital to analog converters and gate array 
and data transmission and reception between the gate 
array, DSP, and the analog to digital and digital to ana- 
log converters. The PLD forms part of the bus control 
circuit for sharing the RAM and ROM with two DSPs 
and the circuit that accesses the ROM. 

The gate array is used as the interface between the 
analog to digital and digital to analog converters and 
the DSP. Data is received from the analog to digital 
converter, or transmitted to the digital to analog con- 
verter, and each DSP is interrupted in the 1/fs sampling 
intervals. The gate array interfaces two DSPs for com- 
munication, and the two other DSPs control the bus for 
sharing the RAM and ROM. 

The DSP has a 24 bit fixed-decimal DSP. It operates 
with the 40MHz clock, but the external 2OMHz clock is 
given to the DSP. The DSP operates the 40MHz clock 
generated in the PLL in the IC. The clock is pro- 
grammed to be output to pin 123 (CKOUT) of the DSP. 
Transfer of commands with the microprocessor is car- 
ried out through the host interface of the DSP. 

The ROM and RAM are shared by two DSPs. When 
one of the DSPs is being accessed, the other DSP 
waits. It is carried out by the gate array and PLD. 
Three 8 bit ROMs are used to implement 24 bits. 

The analog to digital converter (IC25 : AK5340-VS) is 
an 18 bit A-> type ADC for audio equipment. There are 
two channels, R and L. The R channel is used for the 
receive signal and the L channel is used for the micro- 
phone input signal. The digital to analog converter 
(1C16 and IC27 : AK4318-VS) is a 18 bit A-X type DAC 
for audio equipment. The digital to analog converter 
has two channels like the analog to digital converter : 
1C16 uses the R channel for the beep signal and the L 
channel for the transmit signal, and IC27 uses the R 
channel for the monitor signal and the L channel for the 
decode signal. Another digital to analog converter 
(IC34 : PCM69AVU) is an 18 bit DAC for audio equip- 
ment, and uses the Rch for AGC and the L channel for 
audio signals in FM. 


WTB (GATE ARRAY side) 


46.32MHz 


11.58MHz : SK2 


2.895MHz : BCK, NBCK 


45.234375kHz : 
(=Sampling freq : fs) 
LR,WCK,FS,FL,FR,LRS,LRD 


TIMING CIRCUITS 


BGA 
BRA 


BUS 
CONTROL 
CIRCUITS 


WTB (DSP B side) 


CLKB (40MHz) 


ROM 
ACCESS 
CIRCUITS 


A15 
PSA 


ROMS 


Fig. 18 PLD block diagram 


@ Flow of transmit/receive signals 

Flow of transmit/receive signals is explained below, 
together with the analog and digital sections. Flow of 
receive signals is explained first. See Figure 19. 

The receive signal input from pin 3 (RIF) of CN1 is 
amplified by 1C43 : NJM5532M. If a HIGH signal is in- 
put to RIF, its amplitude is limited to prevent any signal 


-that exceeds the input range to the analog to digital 


converter (IC25 : AK5340-VS). The signal is passed 
through the band-pass filter and buffer amplifier, and 
its frequency is converted by the mixer (IC18: 
MC74HC4053F). The frequency of the receive signal 
is about 1/4 of sampling frequency fs. The fs/4 fre- 
quency is the most stable frequency for digital signal 
processing. The receive signal of the fs/4 frequency Is 
passed through the buffer amplifier, amplified by am- 
plifier |C21 : NJM4560M, and converted to digital data 
by the analog to digital converter (1C25). 
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CIRCUIT DESCRIPTION 


This data is read into the gate array (IC3 : MBCG 
241873-6173) in sampling intervals 1/fs. The data read 
into the gate array is fed to the DSP in 1/fs for process- 
ing. DSP A (IC1 : DSP56002FC40) carries out auto 
notching, demodulation, noise processing, and 
squelch processing, and DSP B carries out AGC and 
filter processing. 

AGC data, one of the DSP B operation results, is 
sent to the digital to analog converter (IC34: 
PCM69AU) from pin 33 of DSP B (IC2: DSP56002 
FC40) in 1/fs intervals. AGC data is converted to an 
analog current by |C34, and converted to an analog 
voltage by the I-V converter IC35: AD822AR, and is 
output to the RF unit as the AGC voltage. The AGC 
voltage is reversed by the reversing amplifier 1C35 : 
AD822AR, and the S-meter voltage used for packet 
communication is generated and output from the 
SMET terminal of ACC2 (J5). 


LIMITTING 


AMP. 455kHz BUFF wacrasiabsse BUFF 


IC43 Q23 
NJM5532M 


Q16 1C21 


2SC2712(Y) 2SC2712K(S) NJM4560M 


CN3-1 About 466kHz About 11.3kHz 


LO4 


Q12 
2SC2712(Y) 


DSPA 


pepscnoarck BS PeonODees 


AMP. Resto: VS 


“EN OL > = su Fel pq pe 


GATE ARRAY 


3 
MBCG24173-6173 1C31 


The digital data demodulated by two DSPs Is sent to 
the gate array in 1/fs intervals. The data is sent to the 
digital to analog converter (IC27 : AK4318-VS) from pin 
68 of the gate array in 1/fs intervals and converted to 
an analog signal. The demodulate signal converted to 
an analog signal is passed through the third low-pass 
filter |C28 : NJM2100M. This low-pass filter eliminates 
the alias components. The demodulate signal then 
enters the VCA (IC29 :M51131L). The VCA attenuates 
and outputs the demodulate signal according to the 
voltage given to pin 8 of IC29. The voltage at pin 8 Is 
the voltage corresponding to the rotational angle of the 
AF VOL, and is controlled by the microprocessor in the 
control unit. The demodulate signal is passed through 
the VCA, amplified by the AF amplifier (1C33 : LA4422), 
and output to the speaker and headphone. 

Demodulation data used for packet communication 
is passed through low-pass filter 1C28 : NJM2100M, 
then attenuated by the VCA IC31 :M51131L. The at- 
tenuation amount is determined by the value set on 
the menu. The signal is passed through the VCA and 
ACC2 (J5) through the buffer amplifier Q17:2SC 
2412K(S), and output to the TNC. 


1C27 


AK4318-VS 10.6kHz VCA AF AMP 
PSs O SPO1 
IC28 (C29 MONI 1C33 
NJM2100M M51131L VOICE LA4422 
VCA BUFF 


ANO 6 5 ACC2 
O ANO 
Q17 
2SC2412K(S) 


J5 ACC2 
SMET 


M51131L LN ig Y 


I-V CONV. IC35 
AD822AR 


CN11-6 
ee O AGC 


IC35 
AD822AR 


= oF ES 


PCMeaAU 


Fig. 19 Flow of receive signal 
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Then, flow of transmit signals is explained below. 
See Figure 20. If the mode is SSB, FM, or AM, the 
signal from the microphone is input. The signal enters 
the TX-RX unit through CN4. The signal is amplified by 
amplifier |C22 : AD822AR, and goes to the multiplexer 
(IC23 : MC74HC4052F). The multiplexer is used to 
switch between the microphone signal, the play signal 
from the DRU-3 (option), and packet signal. The signal 
passing through the multiplexer is amplified by ampli- 
fier |C24 : NJM2100M, and converted to digital data by 
the analog to digital converter (IC25 : AK5340-VS). The 
data is read into the two DSPs in the same way as for 
the receive signal. In transmit mode, DSP A carries out 
modulation, speech processing, and carrier signal gen- 
eration in CW, FSK, and FM modes, while DSP B car- 
ries out VOX processing, voice equalizing processing, 
preemphasis processing (in FM mode), and micro- 
phone amplifier AGC processing. 

The DSP does not perform modulation in FM mode. 
The DSP sends a 455kHz carrier signal from pin 1 (TIF) 
of CN1, adds subtone to the carrier signal, 
preemphasizes sounds, and limits the amplitude. 
Preemphasized audio data is sent from pin 33 of DSPA 
(IC1 : DSP56002FC40) to the digital-to-analog con- 
verter (IC34 : PCM69AU) in 1/fs intervals, and con- 
verted to an analog current. The analog current is con- 
verted to the audio signal of the analog voltage by the 
I-V converter IC36 : NJIM4560M. IC36 also serves as 


MULTIPLEXER 
DIFF. AMP IC23 


MC74HC4052F 1C25 IC16 
CN4-1 
mic © > 


AMP = AK5340-VS 
1C22 


the third low-pass filter that eliminates the alias com- 
ponents of the audio signal. The analog audio data sig- 
nal is output from pin 3 (FMD) of CN3 to the PLL sec- 
tion. 

The data modulated by the two DSPs (including FM 
carrier data) is sent to the gate array in the process as 
the demodulated signal. The signal is sent from pin 60 
of the gate array to the digital to analog converter (IC 16 
: AK4318-VS) in 1/fs intervals, and converted to an ana- 
log signal. The frequency of this signal is fs7/4. The 
analog modulated signal is passed through the third 
low-pass filter I1C17 : NJM2100M to eliminate alias 
components. The signal is converted to the 455kHz IF 
signal by the mixer (IC18 : MC74HC4053F) and two 
ceramic filters (CF2 and CF3), and output from pin 1 
(TIF) of CN1. 

Monitor data, one of the DSP operation results, is 
sent to the gate array in the same process as the de- 
modulate signal. Like the demodulate signal, the sig- 
nal is sent from pin 68 of the gate array to the digital to 
analog converter (IC27 : AK4318-VS), and converted to 
an analog signal. The analog sidetone signal is passed 
through the third low-pass filter |C30 : NJM2100M and 
attenuated by VCA (IC31 : M51131L). The attenuation 
is determined by the rotational angle of MON! VOL. 
The flow of the signal after passing through the VCA is 
the same as for the demodulate signal. 


AK4318-VS_  49.1kHz McTaHcebsse BUFF 455kHz BUFF 455kHz BUFF 


bo We Sen leho 


1C24 IC17 
DRUG NJM2100M 9 NJM2100M ey ey ee eee q 
yp-COM => DRM About 11.3kHz 
CONTROL 5.3kHz VCA AF AMP 
Sad GATE ARRAY 
MONI 
J5Acc2 _ (Option) IC3 p O SPO1 
No. MBCG24173-6173 AF 
+ pore O 1C31 BEEP 1C33 
4 AMP pax M51131L VOICE - LA4422 
CN3-1 6 About 466kHz / M 
Los © 
I-V CONV. & 


LPF 7.0925kHz 


Py beatae 


. 1C36 
nsPssoo2rc40 paPeencsrees PCMagAU NJM4560M 


Q12 
2SC2712(Y) 


Fig. 20 Flow of transmit signal 
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@ Sidetone signal flow 

When the electronic keyer is pressed, the sidetone 
is output. The sidetone is processed by DSP A. 
Sidetone data, a DSP A operation result, is output to 
the speaker or headphone in the same process as the 
monitor data. See Figure 21. 


@ FSK tone signal flow 
The flow of the FSK tone signal is the same as that 
of the sidetone. See Figure 21. 


1C27 IC30 
AK4318-VS NJM2100M M51131L 


N 
a 


Ww 
2 
fo) 
- 
lu 
Qa 
Ww 


LA4422 


FSK TONE DATA 


GATE ARRAY 
IC3 
MBCG24173-6173 


DSP A 
C1 
DSP56002FC40 


Fig. 21 


Sidetone and FSK tone signal flow 


@ Beep signal flow 

When pin 6 (BEEP) of CN7 goes HIGH, DSP A sends 
beep data to the gate array in the same process as the 
demodulate signal. Like modulation data, the signal is 
sent from pin 60 of the gate array to the digital to ana- 
log converter (IC16 : AK4318-VS) in 1/fs intervals, and 
converted to an analog signal. The analog beep signal 
is passed through the primary low-pass filter IC19 : 
NJM4560M, and attenuated by VCA (IC29 : M51131L). 
The attenuation is determined by the value set on the 
menu. The flow of the signal after passing through the 
VCA is the same as for the demodulate signal. 


About 1kHz 


O SPO1 


IC16 1C19 
AK4318-VS NJM4560M M51131L 


— 


a 


IC33 
LA4422 


BEEP DATA 


GATE ARRAY 
IC3 


MBCG24173-6173 


DSP B 


1C2 
DSP56002FC40 


Fig.22 Beep signal flow 


@ DRU-3 recording and playback 

The DRU-3 is controlled by the microprocessor in 
the control unit. During the DRU-3 recording, the MIC 
signal amplified by the differential amplifier (IC22 : 
AD822AR) Is input to the DRU-3, and recorded. During 
DRU-3 playback, the playback signal is input to the ana- 
log-to-digital converter by switching the multiplexer 
(IC23 : MC74HC4052F). When the DSP receives a 
command “VOX ON and DRU playback” from the mi- 
crocomputer, pin 38 of DSP B (IC2 : DSP56002FC40) 
goes HIGH and the SS line goes LOW. When the SS 
line goes LOW, the microprocessor sets the trans- 
ceiver to transmit mode. This operation does not occur 
at the playback sound level of the DRU-3. Even if no 
sound is recorded, the transceiver enters the transmit 
mode when a DRU playback command arrives while 
VOX is ON. See Figure 20. 


@ VS-2 audio signal flow 

The audio signal output from the VS-2 is not pro- 
cessed by the DSP. The signal is amplified by the AF 
amplitier, and output to the speaker or headphone. 
The VS-2 is controlled by the microprocessor. See Fig- 
ure 23. 


Fig. 23 VS-2 audio signal flow 
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@ Commands and data transferred to or from the 

microprocessor 

To understand the DSP processing, the commands 
sent from the microcomputer to the DSP, and data 
sent from the DSP to the microcomputer are described 
below. 

For details of error status, see the error list (Table 
10). 


1) Microprocessor — DSP 
e Transmit mode 
e Transmit filter 
e CW rise (fall) time 
e FSK shift width 
e Squelch level 
e Applicable filter follow speed 
e SPAC interrelation time 
e Check mode operation setting 
e VOX delay time 
e AGC release time 
e TX AGC release time 
e AGC correction 
e TX equalizing 
¢ FM modulation 
¢ Processor compression level (LOV) 
e Processor compression level (MID) 
e Processor compression level (HIGH) 
e RX AF AGC gain (AM/FM) 
e RX AF AGC gain release time (AM/FM) 
e TX AGC gain (packet input) 
e Receive mode 
e Receive filter 
e CW pitch frequency 
e FM subtone frequency 
e Noise/interference elimination mode setting 
e Auto notch follow speed 
e Operation flag 1 
e¢ VOX gain 
e RF gain (AGC) 
e TX AGC gain 
e AM modulation 
e Carrier level 
¢ Operation flag 2 


2) DSP — Microprocessor 
e S-meter data 
¢ Compression level data 
e Squelch status 
e Microphone level data 
e Error status 
e Check mode status 


le 
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4 


[a0 | 


as TX-RX unit is not connected. 


01 | Main DSP stackeror 
02 | Main DSPraceeror 

Main DSP software interrupt 

| 04 | Main DSP SSI reception ye" | Ss ae 


05 Main DSP SSI exceptional reception 
ee Main DSP SCI reception 


08 Main DSP SCI transmission 


OA Main DSP NMI 
Main DSP invalid command detection 


RAM check error 2 
Sub DSP stack error 
Sub DSP software interrupt 
2 
5 
6 Sub DSP SCI reception 
7 Sub DSP SCI exceptional reception 
28 Sub DSP SCI transmission 


[2 [ Sub DSP SCI tine idle detection Sd 
Reseped a2 woes py oe 


2 Sub DSP SSI exceptional reception 
Z 


2B 
20 
[Main DSPtmeoverenor 


PLL unlock (RF unit PLL section) 


Main DSP SCI exceptional reception 
Main DSP SCI line idle detection 
Command cannot be transferred from the main DSP 


to the sub DSP. 
RAM check error 1 


Gate array check error 


Sub DSP trace error 


Sub DSP SSI reception 


Reserved 


Main DSP timeover error 


PLL unlock (TX-RX unit) 


Table 10 Error list 
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CIRCUIT DESCRIPTION 


@ New function circuit 

The TS-870S noise processing, auto notch, line en- 
hancer, SPAC, and beat cancel functions are character- 
istics of the DSP digital signal processing. These func- 
tions and other features are described below. 


1) Auto notch 

The auto notch corresponds to the IF filter used in 
the previous models. It is an adaptive filter, and em- 
phasizes weak signals by tracking interfering signals 
automatically in the AGC loop (the reception gain in- 
creases). The notch filter has very good damping and 
frequency characteristics in the receiving bandwidth. 


2) Beat cancel 

The “beat cance!” corresponds to the AF filter used 
in the previous models. It also is an adaptive filter, and 
finds and removes beat components from the received 
signal. Unlike the notch filter, this filter removes mul- 
tiple beats, but it does not emphasize weak signals 
even if the beat is canceled. 


3) Noise reduction 

The TS-870S uses a line enhancer or SPAC to re- 
duce noise. One of these two functions should be as- 
signed to the N.R. key on the front panel. 

The line enhancer is an adaptive filter which does 
not attenuate the target signal, but attenuates only 
noise. If the conditions are not very bad, the S/N ratio 
can be improved greatly. 

Select SPAC to improve the S/N ratio effectively. 
SPAC stands for “Speech Processing System by use 
of Auto Correlation function.” It takes the periodical 
Signal (target reception signal) and suppresses noise 
using the Auto Correlation function. Since SPAC takes 
reception signals with a certain time width, the signals 
become discontinuous and cause noise. 

Since the auto notch, beat cancel, and line enhancer 
are adaptive filters, their characteristics change accord- 
ing to the input signal. If the automatic tracking Is set 
to OFF on the menu when the filter effect is good un- 
der good signal conditions, the effect does not change 
even If the conditions turn bad. 


4) VOX 

DSP processes the correlation between the re- 
ceived signal and signal from the microphone, and car- 
ries out the conventional anti-VOX processing. There- 
fore, TS-870S does not have anti-VOX. 


5) SSB modulation/demodulation 

TS-870S uses the PSN modulation/demodulation 
used for TS-950 and subsequent models. With the in- 
crease in the DSP operation precision, the side-band 
suppression has been improved in a very wide band- 
width from 25Hz to 6kHz (80dB or more for modulation 
and 90dB for demodulation). The PSN method does 
not eliminate all group-delay distortion because the Hil- 
bert converter uses an IIR filter. The TS-870S uses a 
linear phase shifter with a Hilbert converter containing 
an FIR filter. As the FIR filter can keep group delay 
constant, it does not cause group-delay distortion. 
However, as the group-delay itself increases, if the lin- 
ear phase shifter is set to ON via the menu, a signal is 
transmitted several ms after a voice enters the micro- 
phone. 


@ Analog section and other circuits 

The analog section and other circuits were de- 
scribed in the flow of transmission and reception sig- 
nals. This section describes the circuits that were not 
explained in the flow of transmission and reception sig- 
nals. 


1) Reference voltage circuit 

Since TS-870S does not have a negative power sup- 
ply, a 2.5V reference voltage, which is half the power 
supply voltage, is supplied to the OP amplifier to pro- 
cess analog signals linearly. Fig. 24 shows this circuit. 
2.5V are produced by dividing the power supply volt- 
age by R129 and R132. This voltage is provided to the 
circuitry through buffer amplifier 1C19 or IC20. 


BUFF 
1¢19 : NJIM4560M 


BUFF 


1C20 : NJIM4560M 


Fig. 24 Reference voltage circuit 
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CIRCUIT DESCRIPTION 


2) Pop mute circuit 

The mute circuit shown in Fig. 25 reduces the pop 
sound when the power is switched ON and OFF. _ If 
CN7 pin 16 AMUT is LOW, the mute circuit consisting 
of 1C44 : TC7SO4F and Q22 : DTC124EK mutes the AF 
amplifier (IC33 : LA4422) and suppresses the pop 
sound when the power is turned ON. A microproces- 
sor controls AMUT and cancels muting at an appropri- 
ate time. 

When the power is turned OFF, muting is also con- 
trolled by AMUT, but is done only if the power switch 
ON TS-870S is pressed. The circuit comprising Q25 : 
DTA143EK, Q26 : DTC124XK, and Q27 : DTC143EK 
Suppresses the pop sound when the external power 
supply switch is turned OFF. When this switch is 
turned OFF, the voltage of the AF amplifier power sup- 
ply 14A decreases. When the 14A voltage falls, Q25 
becomes active (ON), and then Q26 becomes active 
(the collector goes LOW to mute the AF amplifier and 
Suppress the pop sound. Q27 prevents muting when 
the voltage of the AF amplifier power supply 14A falls 
during transmission. 


AF AMP 
IC33 : LA4422 


14A 


INV. AMP INV. AMP 
IC44 Q22 
TC7S04F DTC124EK 


Q25 
DTA143EK 4 


Q26 
DTA124XK 


© CKY 
Q27 
oe DTC143EK 


The TS-870S uses AF amplifier 1C33: LA4422 pin 4 (DC) as the 
mute pin. 


Fig. 25 Pop mute circuit 


@ Transmit/receive frequency characteristics 
correction circuit 

The transmission sound quality has a flat frequency 
characteristic due to DSP modulation. However, the 
low-frequency range is also flat to the cut-off fre- 
quency, so the model has less clarity compared to the 
conventional transceivers. A correction circuit is pro- 
vided to suppress the low-frequency range. It consists 
of R141, R155, and C145 in the TX-RX unit, and it is 
-2dB at 300Hz for 1kHz. 

To return to the flat frequency characteristic, re- 
move C145 and replace R155 with a 1.8kQ resistor. 
(See Figure 26.) 

The receive frequency is also flat, as well as the hi-fi 
sound quality when the filter is widened. When the 
receive frequency is flat, the volume of the low-fre- 
quency range becomes insufficient, so a correction cir- 
cuit that slightly emphasizes the low-frequency range 
is provided. It consists of R204, R205, R208, and C208 
in the TX-RX unit, and it is +2dB at 1kHz for 3kHz. 

To return to the flat frequency characteristic, re- 
move R205. (See Figure 26.) 


Transmit side 


C135 R 
10 16V ae, 
1C23-3 7 1C24-2 
R141 
3.9K 
C145 0.1 


Receive side 


C197 C355 
10. 16V at 10. 16V 


Fig.26 Transmit/receive frequency 
characteristics correction circuit 
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: DESCRIPTION OF COMPONENTS 


: RF UNIT (X44-3210-00) (A/9) : RF 


Ref. No. 


Use/Function Operation/Condition 


Q1 Switching. On when exit RX on. 
Switching Off when ATT1 or ATT2 on. 
Q6 Switching DATT on 
1/2 : 30kHz~490kHz 2/2 : 490kH2~1.62MHz 
Q8 Switching 1/2 : 1.62MHz~2.49MHz 2/2 : 2.49MHz~3.99MHz 
Qg Switching 1/2 : 3.99MHz~6.99MHz 2/2 : 7.30MHz~10.49MHz 


Switching 1/2 : 6.99MHz~7.30MHz 2/2 : 13.99MHz~14.49MHz 
Switching 1/2 : 20.99MHz~21.49MHz 2/2 : 21.49MHz~30.00MHz 


Switching 1/2 : 14.49MHz~20.99MHz 2/2 : 10.49MHz~13.99MHz 
Q14, 15 RF amplitier 30kHz~21.49MHz 
: 
fuor= fee = 73.05MHz 
Q21 Ripple filter 14S 
Amplifier 73.05MHz 
Mixer 73.05MHz - 64.22MHz = 8.83MHz 
Q28 Amplifier 8.83MHz 
29-21 @ 83M 


Q32 AGC NB (Noise blanker) 
Q33 Amplifier/AGC 8.83MHz 
@35,36 Mixer 73.05MHz —> TX f 


8.83MHz — 73.05MHz 
DC amplifier 


Switching On when AM mode. 
Q47 DC amplifier 
Q48 Switching On when AM transmission mode. 
} 1a49. si Switching 

Q50 - DC amplifier ALC amplifier 
051 
052 OC amplifier 
Q54 Switching Off when NB. 

On when TX 


Olavé tehs, Switching 
058, 60 AXE generate 
Switching On when AIP off (0~21.49MHz). 


On wher AIP off (27.49-30MH2) i 


TXB generate 


Q63 Switching On when AIP off. 

On when AIP on. 

12V when AX 

On when AX 
By BPF selection 

iceeens reese este 

(C6 OP amplifier 
» [2 DAC 
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DESCRIPTION OF COMPONENTS 


Use/Function Operation/Condition 


IC9 Comparator NB pulse 

D1i~3 Relay surge absorption 

D4~7 Large input protection 

D8 RF switch On when RX. 

D11~33, 35 | RF switch BPF switch 
D36, 37 RF switch On when AIP on. 


RF switch ON when 21.49MHz or more RF amplifier selection. 
a ees 


D40, 41 RF switch On when 21.50MHz or less RF amplifier selection. 


Gt a eee CS ok 
D43 RF switch LO2 (64.22MHz) switch 
D46 RF switch Noise detection 
D47 RF switch TGC voltage control 
D50 Zener diode -6.2V stability 
D51 LED Voltage generate 
D52 Zener diode 12V (ALC voltage for linear) 
DSs | Switch Pulse generate 
D55 Zener diode 3V (Voltage shift) 

D56 Switch ALC 

D57 LED CKY 

D58 “| Relay surge absorption 

D59 Reverse current prevention RBK 

D60 | RF switch On when 29MHz. 
D61 RF switch On when AIP on. 


D63, 64 RF switch 8.83MHz filter changeover (15kHz). 
D65, 66 RF switch 8.83MHz filter changeover (3kHz). 
|_RF switch 8.83MHz filter changeover (6kHz). 
RF switch On when TX. 

D69 RF switch 8.83MHz filter changeover (6kHz). 
D70 Zener diode 6.2V (Voltage shift) 

D71 Zener diode 4.7V (Voltage stability) 

D72 [Switch os basa Lalen GKVonoal oS ebpees CENT Gs ie nasa 


RF UNIT (X44-3210-00) (B/9) : PLL 


Use/Function Operation/Condition 

Buffer D/A buffer 

Amplifier 20M#z (fstp) 

Mixer 1C506 input buffer 5.46~4.46MHz 
Q503 Buffer D/A buffer 
Q504, 505 Switching Chopper 
Q506 Buffer Output for chopper 
Q507 Amplifier LO3 (8.375MHz) 
Q510 Buffer D/A buffer 
Q511 Buffer ; For LO4 output 

é 

Q513 Tripled circuit fspt x 3 = 6OMHz 
Q514, 515 Buffer Reference oscillator 2OMHz 
Q516 VCO A changeover { 
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DESCRIPTION OF COMPONENTS 


| Ref.No. | Use/Function 


Operation/Condition 


VCO C changeover 
Q524 Buffer VCO A~VCO D output (73.08~103.05MHz) 
Mixer IC508 input buffer 73.08~103.05MHz 
Q526 Buffer For LO1 output 
0530 Amplifier PLL IC 1C507 input (18~48MHz) 
Amplifier 18~48MHz 
PLL unlock signal output ("H" : Unlock) 
0Q534~536 Active LPF Comparison 20kHz (5kHz in FM mode) 
Q800 Reference oscillator Reference frequency 20MHz oscillation. 
DDS For LO4 
IC503 Divider 20M#z x (1/5) = 4MHz 
Mixer 1.46~0.46MHz — 5.46~4.46MHz 
5.46~4.46MHz — 54.54~55.54MHz 
Pll 2~5 : Frequency division ratio input 6: 18~48MHz input 
9 : Lock voltage output 11 : Unlock output (Unlock : “L") 15 : 2OMHz input 
Mixer 


73.05~103.05 + 54.54~55.54 = 18~48MHz . 
6 : 64.22MHz input 
11 : Unlock output (Unlock : “L") 


2~5 : Frequency division ratio input 


9 : Lock voltage output 15 : 2OMHz input 


1C510 AVR 13.8V — +9V 

1C511 AVR : 13.8V > +9V low drop-out 
D501 Switching VCO A output 

D502 Vari-cap diode VCOB 


D503 Switching VCO B output 


Vari-cap diode VCOC 
D505 we Switching VCO C output 


Vari-cap diode VCO D 
D507 Switching VCO D output 
D508 Reverse current prevention Unlock signal detection 


FINAL UNIT (X45-351X-XX) (A/5) : FINAL 0-00 : K,P,M,M2,X 2-71 : E,E2,E3,E9 
Ref. No. 


Use/Function 


Operation/Condition 


Q501 Pre-drive amplifier Wide-band amplification of HF band 
Q502, 503 Drive amplifier Push-pull wide-band amplification of HF band 


Drive bias supply 
Final amplifier 


Temperature compensation of drive 


Q505, 506 


Push-pull wide-band amplification of HF band s 


Q507 Final bias supply Temperature compensation of final 
D501 Temperature compensation Temperature sensing of pre-drive 


D502 Temperature compensation Temperature, sensing of drive 
D503 Temperature compensation Temperature sensing of final 
D504 Reverse power connection protection 
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DESCRIPTION OF COMPONENTS 


FINAL UNIT (X45-351X-XX). (B/5) : FILTER 


Ref. No. Use/Function 
Q1~5 Relay driver r 


D1 High-frequency rectification Reflected wave rectification 

D2 [Hi Forward wave rectification 

1.6-2.0MH2 LPF relay 

[D6 | Relay surge absorption ___——«détAO-7.SMHzLPFreay 
D10 Relay surge absorption 21.5~30.0MHz LPF relay 


Switching 


Operation/Condition 


High-frequency rectification 


FINAL UNIT (X45-351X-XX) (C/5) : CONNECTION 


Ref. No. Use/Function Operation/Condition 


Q401~403 DC/DC -6V 
Q404 Ripple filter 14S > 14V 


0405 Ripple filter, AVR 
0460, 461 Mixer RX 
0470, 471 Mlxer TX 
Q472, 475 Amplifier TX IF 


IC402 5V AVR 8V — 5V (For PLL) 

CE een. a 
D402 Current stabilization 9V 
D450 Reverse current prevention 


D457 


ee 
Reverse current prevention 


FINAL UNIT (X45-351X-XX) (D/5) : AVR 


Q601 Switch 14S supply when power switch on. 
Q701 Switch On when fan operation 
Q702, 703 Switch Fan motor drive 


8V AVR 13.8V — 8V (Analog 8V : 8A) 


| BV AVR 13. 8V — BV (Digital 8V : 8D) 


Comparator Fan control 
D702, ~4 | Surge'abserption oy cas hy SON” i Ra eT) Bh OIG CORN ee) TD a 


FINAL UNIT (X45-351X-XX) (E/5) : RELAY 


[Ref No, | _Use/Funetion | ___Operation/Conditfon SSS 
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D101~103 


D105~108 


D10 Switching 
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DESCRIPTION OF COMPONENTS 


AT UNIT (X53-3340-02) 


Use/Function 
Amplifier 


Switching 


Q4,5 Switching 


Analog switch 


Analog switch 


Motor drive 


Motor drive 


Comparator 
AVR 
Detector 


Operation/Condition 


Waveform shaping 
On when APRE is “H". 
Motor speed control pulse 


Phase difference detection 


For control changeover motor 1 


APRE 


For control changeover motor 2 


For motor 1 


FIN 


For motor 2 


Amplification difference detection 
+5V 


Function table 


INPUTS 


CLOCK} D 


OUTPUTS 


vCC2 VR 


a ae 
: 4 VZ1 
O 
LOGIC PRE DRIVER] 10 youl 
r of VOUT2 
RIN Ik O vZ2 
: © 


Current component amplification detection 


Detector 
Switching 


Switching 


D109, 110 


Switching 


Voltage component amplification detection 
Clipper 


Spike absorption 
Spike absorption 
Spike absorption 
Band data 
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CONTROL UNIT (X53-356X-XX) (A/4) 
0-11: K,P 


Ref. No. 


0-21:M 


a Power supply changeover 


IC6 


CPU 


IC7, 10 


Inverter 


RAM 


Use/Function 


DESCRIPTION OF COMPONENTS 


0-22 : M2 


Gi,2 | Switching 
a3,4 | Switehing 
Q5 Switching EEPROM write control changeover 
Q6~11 Switching AT control (PR11, PR12, PR21, PR22, APRE, SPED) 
ONG: Switching AT-300 control and input (TS, TT) 
Switching AT-300 control and output (TS, TT) 
Q17~19, 22 Switching 1C24 control = 27 324) 

Sai 
ve wt 


IC9, 13 Multiplexer 
OR gate RD/WR signal output 
Giz ROM 64K-byte 


AND gate Chip select combination for RAM and ROM 
Bidirectional buffer Data bus input/output changeover 


0-71: X 


C16, 22,23 | Extended I/O 8 bit x 4, 4 bit x 1 
C17, 18__| Decoder 
Gig Latch Chip select signal latch 
1C20, 21 Encoder gate array Encoder pulse count 
8 bit BURSEe Sees ae al eal keyer) 


D1~3 Protection diode Power supply 
| Protection ai diode Baie current prevention 
Ce 1 Protection diode KEY line 


: CONTROL 
2-71:E 2-72: E2 2-73 : E3 2-74: E9 


System reset and Back-up power supply changeover 
8 bit microcomputer (Main) 


8K-byte 


A/D data changeover 


CKY signal and BPC signal combination 
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DESCRIPTION OF COMPONENTS 


CONTROL UNIT (X53-356X-XX) (B/4) : SW 


[RefNo | _Use/Function_—_—*sd Operation/Condition 
Data conversion for tact switch and LED 
eee een neavasniaial Mion A ST, a a ar a eae 


TX-RX UNIT (X57-4620-00) 


Ref. No. Operation/Condition 
Q1 Switch Change SS line to low when VOX active. 


Amplifier 64.22MHz 
Q3 Amplifier REF 20MHz 
4 


Switch On/Off when squelch open/close (For packet). 


Use/Function 


(see eee ec ee 
Q6 Active LPF PLL loop filter 
Q8 VCO 46.32MHz oscillation circuit 
Q9, 10 VCO Output buffer 


Amplifier LO4 466kHz 
TX IF 455kHz 
TX IF 455kHz 
Receive signal for DSP processing (11.3kHz) 
ACC2 audio output 

Mute signal (Power on/off) 
RX IF 455kHz 


Amplifier 
Buffer 
Buffer 
Switch 


Q23 Buffer 
Pulse generator AF mute 


Q26 Switch Mute signal 
O27 Switch Mute signal absorption (Mute inhibit when TX) 


ee 


IC1 DSP A Main DSP 
DSP B Sub DSP 

IG3 Gate array For interface 

C4 DSP ROM Low (DO~D7) 32KB 

(Gs DSP ROM Mid (D8~D15) 32KB 

C6 DSP ROM High (D16~D23) 32KB 
ak ward 

IC9 PLD Timing generator 

Cis LAE 46.32MHz clock generation 

IC16 DAC Rech : BEEP signal (About 1kHz) Lch : Transmission signal (11.3kHz) 
Active filter | TX tic = 49. 1kH2) 3rd LPF 

IC18 Mixer RX : 455kHz > 11.3kHz TX : 11.3kHz — 455kHz 
Voltage follower, Active LPF Reference voltage buffer, BEEP LPF (fc = 1.9kHz) 

IC20 Voltage follower Reference voltage buffer 

1C22 Amplifier Microphone amplifier, unbalanced/balanced modulation 

C28 Multiplexer MIC, DATA, DRU-3 changeover 

IC24 LPF, Buffer TX microphone amplifier, unbalanced/balanced modulation 

IC25 ADC Rech : Reception signal Lech : Microphone input signal 

IC26 DAC VCA control 

IC27 DAC Rech : Monitor signal Lch : De-modulation signal 
De-modulation signal (fc = 10.6kHz) 

VCA (Electronic volume) De-modulation signal, BEEP 

Active LPF Monitor signal (fc = 5.3kHz) 

IC33 AF amplifier Audio amplifier 
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DESCRIPTION OF COMPONENTS 


Ref. No. Use/Function Operation/Condition 
1C34 DAC 


I-V converter, Inverter 


I-V converter, Active LPF 


1C40 


AVR 


AVR 
AVR 
AVR 


IC41, 42 


Buffer 


IC43 


Clipper amplifier 


Inverter 


Reverse current prevention 


VCO bari-cap diode for DSP 
EE 


Reverse current prevention 


Rech : AGC signal Lech : FM modulation signal 
AGC and S-meter voltage 


FM modulation signal (fc = 7.2kHz) 
13.8V — Analog 5V 

Digital 8V > Digital 5V 

13.8V — 5V for PLL 

13.8V — 8V for PLL 

VCA control 


Mute (Power on/off) 


64.32MHz oscillation 


VW Ul 
2 SEMICONDUCTOR DATA 


p PLL : MB86001PF (RF Unit IC507, 509, TX-RX Unit IC15) 


@ Terminal connection diagram 


Dol 


@ Terminal functions 
‘a Pin ela a code Function 
1 VDD Power Supply pin. 
Shift register clock input pin. Serial data is taken in at the rising edge of the clock signal 
The input section contains a Schmitt trigger circuit. 
Serial data input pin for setting the divide ratio of each divider. The input section contains a Schmitt trigger circuit 
Shift register load enable signal input pin. When LE is high, the divider ratio data is transferred to the latch specified 
by the control bit. This data is used as the divide ratio of each divider. 
The input section contains a Schmitt trigger circuit. 
Switch pin for selecting the latch for setting the divide ratio of each divider. When the S pin is low, latch V1 is 
selected. When the S pin is high, latch V2 is selected. The divide ratio data is then sent to the divider 
7 Divider input pin. The input section contains a bias circuit and an amplifier. 
Connect the voltage control oscillator (such as a VCO) by AC-coupling. 


Phase comparator output pin (charge pump). The Doi output level can be reversed by FC. 
The reference divider output fr and divider output fv are related as follows. On when CNTL is low. 
fr > fv : High level (FC : Low), Low level (FC : High), fr = fv : High impedance, 
fr < fv : Low level (FC : Low), High level (FC : High) 
Phase comparator output pin (charge pump). The relationships between the reference divider output fr and divider 
output fv are the same as for Dol. On when CNTL its high. : 
Pin that controls charge pump outputs Dol and Do2. The relationships between CNTL, Dot and Do2 are as follows 
When CNTL is low, Do1.: Output, Do2 : High impedance. When CNTL is high, Do1 : High impedance, Do2 : Output. 
Phase comparator output pin. When PLL is locked, LD is high. When PLL is unlocked, LD is low 
Divider division output monitor pin. A signal is output from the pin in monitor mode. 
Normally, this pin has high impedance. 
: Reference divider division output monitor pin. A signal is output from this pin in monitor mode. 
4 Normally, this pin has high impedance. 


Reference divider input pin. The input section contains a bias circuit and an amplifier. 
Connect the reference oscillator (such as TCXQ) by AC-coupling. 
Ground pin. 


= 
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SEMICONDUCTOR DATA 


Bidirectional buffer : TC74VHC245F (COntrol Unit 1C15) 


@ Terminal connection diagram @ Logic diagram @ Truth table 


7a) 

: PS [DIR] Abus | 8 bus | state 
DIR 
ai 81 

X: Don't Care Z: High impedance 

A2 B2 ; 

A3 B3 

A4 B4 

A5 B5 

A6 B6 q 
A7 B7 

A8 B8 


LS-6/05 
SEMICONDUCTOR DATA 


DC/AC Converter : AK4318-VS (TX-RX Unit IC16, 27) 


@ Terminal connection diagram @ Block diagram 


DIFO DIF1 DVDD DVSS AVDD AVSS 


NC O 


NC 


LRCK © Spear 
AOUTL+ erial Input 

BICK Interface © VREF 
AOUTL- SDATA O 


AOUTR+ 
AOUTR- PD } AOUTL+ 
DZF 


CKS 


ZMUTE © 8x 


DEM 
! Interpolator 


DEMO DZF O 


SMUTE : 
TST © De-emphasis = 
XTO Clock OSC/Divider 
it bobo 21 
dls A A A it 


ee DEMO DEM1 Xie 1 Ome: 


@ Terminal functions 


Pin No. Pin name 1/0 Function 
2 VREF O | Reference voltage output pin (AVDD) - 3.75V. The 10uF electrolytic capacitor and 0.1p.F ceramic capacitor 
are connected between VREF and AVDD. 
3 NC ~- ) 
4 AVDD — | Analog power supply pin (+5V). 
Analog ground pin. 
6 Sih | Test pin (pull down). Must be open or low. 
7 ZMUTE | Zero mute pin (pull down). High : Detects zero and mutes output. 
3, & | DIFO, DIF1 | Input format pin. Supports four modes. 
10 DVSS — | Digital ground pin. 
11 DVDD | =| Digital power supply pin (+5V). 


LRCK L/R clock pin. Determines the input serial data channel. 


14 SDATA 
15 PD 


Serial data input pin. Number two's complement MSB first. 


| 

13 BICK | Serial bit clock pin. The clock latches serial data. 
| 
| 


Reset pin. When this pin goes low, the filter and modulator are reset. 

Make this pin low to reset the filter and modulator when the power is turned on 

16 XT | | Clock input pin. Connect a crystal oscillator between XTI and XTO or input the external CMOS clock to XT! 
The clock frequency can be selected with the CKS pin. 


Crystal oscillator output pin. If the crystal oscillator is used, connect it between the XTO and XTI pins. 


+ 


If the external clock is used, open this pin. 


18 SMUTE ES 
DEMO, DEM1 | De-emphasis mode pin. Supports three frequencies. 
21 E | Clock select pin. Low : CLK 256 fd, High : CLK 384 fs 


KS 
DZF O | Zero input detection pin. High when the data input to the SDATA pin for both channels becomes zero 8192 
times consecutively. : 


22 
aouTR- | 0 
| 24 | AOUTR+ —«| 0 | Right-channel analog positive output pin. 
Left-channel analog negative output pin. 
Pt 28 NE Rel | 


Soft mute pin (pull down). High : Soft mute, Low : Cancel 
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lbO-O/U0 


SEMICONDUCTOR DATA 


AC/DC Converter : AK5340-VS (TX-RX Unit IC25) 


@ Terminal connection diagram 


AINL+ 


AINL- 


VREFIN 


VA+ 


AGND 


Pin name 


@ Block diagram 


AINRE SOMA SCLK L/R FSYNC 


USH2 hol soon 4 
O 


AINR- 
VREF 
NC 


VDB+ 


Filter 

TST4 

TST3 © SMODE 
CLK 
DGND 
VCP+ Calibration 
FSYNC SRAM 
SDATA 


SCLK 


VREFIN VA+ 


AGND SEL18 PD VDB+ VDP+ DGND 


Function 


AINL+ 


Left-channel analog non-inverted input pin. 


AINL- 


Left-channel analog inverted input pin. 


VREFIN 


Reference voltage input pin. Normally connect to the VREF pin. 
The input range is 1.6 times the difference between VA+ and the voltage input to this pin. 


Analog section analog power supply pin (+5V). 


Analog section analog ground pin. 


Test pin. Open or connect to DGND. 
Output data length select pin (with pull down resistor). Low : 16 bits, High : 18 bits 

Power down pin. High : Power down mode. Offset calibration starts at a falling edge. 
When the power is turned on or the clock frequency is changed, calibration must be carried out. 


Test pin. Open or connect to DGND. 


Master clock select pin. Low : CLK 256 fs (12.288MHz @fs : 48kHz), High : CLK 384 fs (18.432MHz @fs : 48kHz) 


Interface clock select pin. Set the input/output of each of the L/R, SCLK, and FSYNC clock pins. 


Low : Save mode (all input pins), High : Master mode (all output pins) 
Input channel select pin. Slave mode : The fs clock is input. Lch MSB data is output at a rising edge and 
Rch MSB data is output at a falling edge of the clock signal. Master mode : The fs clock is output. 

SDATA is output one clock after the L/R edge. High when the power is down (PD : High). 
Serial data clock pin. One bit of data is output at a falling edge of the clock. Slave mode : Normally a 32 to 64 
fs clock is input. Master mode : A 64 fs clock is output. Low when the power is down (PD : High). 


18 
ihe 
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VDP+ 
ae 


ile Jeo |) ISAS ISI! cou Test pin. Open or connect to DGND. 


Serial data output pin. Data is number two's complement and the MSB is output first. 

Goes low after 16/18 bits are output. Low when the power is down (PD : High). 

Frame synchronization clock pin. Slave mode : SDATA output is enabled when the pin is high. 
Master mode : The 2 fs clock is output. High when 16-bit data is output. The two low-order bits are low 
when 18-bit output is selected. Low when the power is down (PD : High). 

Digital section ground pin. 

Master clock input pin. When CMODE is high, CLK : 384 fs. When CMODE is low, CLK : 256 fs. 


bOo-O/US 
SEMICONDUCTOR DATA 


Pin No. Pin name 


ra imma miane PPE ale ou 


€ 
24 VDB+ — | Digital section power supply pin (+5V). (Silicon PCB potential) 
25 NC - 


Reference voltage output pin (VA+) — 2.6V. Output based on VA+. Normally connect this output to the VREFIN pin 
Right-channel analog inverted output pin. 
Right-channel analog non-inverted output pin. 


DC/AC Converter : PCM69AU (TX-RX Unit IC34) 


@ Terminal connection diagram @ Terminal functions 
Pin No. 


Pin name Function 


+VCC Analog Positive power supply 
+Vice +V0D 2. | VCOM(L) | Lch Vcommon 


VCOM (L) TP1 NC 
4 |-OUT (L) Leh current output 
Nt = SERVO DC | Servo filter 


I-OUT (L) DATA (L) Reference filter 


ee?) 


|-OUT (R) Rech current output 


NC 
VCOM (R) Rch V common 


Analog common 


SERVO DC WDCK 


REF DC 


EF 


SYS-CLK 


bie A Bek D. GND digital common 
NC DATA (R) me? Test pin 2 
DATA (R) Rech data input 


VCOM (R) nP2 


BCK Bit clock input 
iS SYS-CLK System clock input 
Word clock input 


A.GND D.GND 


Lch data input 


Test pin 3 


|_Test pin 1 


Digital positive power supply 
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bO-O/U0O 
PARTS LIST 


CAPACITORS (e245 i) at “hoy rid Color* - Capacitor value 
ilptve-2—4i3 4 bao 010 = 1pF 2) 2 Oba 220 
= i = i = F 
1 = Type ... ceramic, electrolytic, etc. 4 = Voltage rating 100 = 10p Mubipies 
2 = Shape ... round, square, ect. 5 = Value 101 = 100pF 
2nd number 
3 = Temp. coefficient 6 = Tolerance 102 = 1000pF = 0.001 uF 
1st number 
103 = 0.01 uF 


¢ Temperature coefficient 
ist Word [--C.] tna p Pantene] ST 
F Color | Black | Red [Orange|Velow]| Green | Siue | Violet 
| ppmec | o | -80 | -150 | -220 | -330_| -470 | -750 | 


Example : CC45TH = -470 + 60ppm/°C 


* Tolerance Less than 10pF 


[coco] Cul DG uO aupuKIN] M30 [Pa Noten pLGnlee 
| (pF) | +0.1 [40.25] +0.5 


(%) |+0.25}+0.5| +2 | +5 | +10 | +20 | +40 | +80 |+100] More than 10uF - 10 ~ +50 
-20 | -20 Less than 4.7uF -10 ~ +75 
¢ Voltage rating 


pest strat brs fartomt a faotarae 


poo fie is | 20 fas [ae ao [so [os [eof 
Sears a 125 | 160 | 200 | 260 | 316 [400 | 600 | 630 | 600 | — 
| 3 _—« 1000] 1250] 1600 [2000 | 2500 | 3150 | 4000] 5000] 6300[so00[ - | 


- Chip capacitors (Refer to the table above except dimension) 


Dimension 

(EX) COGS ne oleic OOM L 

ve 4 Sy OM It 

(Chip) (CH, RH, UJ, SL) 
(EX) Chaise) Eo lise OOO MNZ ie 

ty 24 Se BGae 

Chip) (B, F) 

AS * Dimension (Chip capacitor) 

Dimension code | L[ Ww 

SRD AS [Dimension code] | _W | 


5.6+ 0.5 | 5.0+ 0.5 | Less than 2.0 
32202 Less than 1.25 
2.0+ 0.3 |1.25+ 0.2] Less than 1.25 


* Chip resistor (Carbon) 

(EX SRD 735 Ee Be 2 00 
1 23 3-4 ee OMe n OMe 
(Chip) (B,F) 


(fe 


* Dimension (Chip resistor) 


[Dimension code | _L__| _W | 1 Wattage] 

¢ Carbon resistor (Normal type) oes 

Phere eine emer ra2a 0m Oe [OSE 
Nee age [e208 03 [i252 02/045 | 20 | 

Rating wattage 

1 = Type ... ceramic, electrolytic, etc. 5 = Voltage rating 

2 = Shape ... round, square, ect. 6 = Value 

3 = Dimension 7 = Tolerance 


bec eis Bonu es 


4 = Temp. coefficient 


58 


PS OLS 
PARTS LIST 


* New Parts. A\ indicates safety critical components 


L : Scandinavia K: USA P - Canada 
Parts without Parts No. are not supplied. Y: PX (Far East, Hawaii) T: England E : Europe 
Les articles non mentionnes dans le Parts No. ne sont pas fournis Y : AAFES (Europe) X: Australia M: Other Areas 


Teile ohne Parts No. werden nicht geliefert. 


A62-0384-02 


B46-0410-40 


B72-0912-04 


£04-0167-05 


£37-0521-05 


£37-0522-05 


€37-0531-05 


£37-0532-05 


£37-0537-05 


PANEL 


WARRNTY CARD 


MODEL NAME PLATE 


LEAD WIRE WITH MINIPIN PLUG 


LEAD WIRE WITH MINIPIN PLUG 


FLAT CABLE 


FLAT CABLE 


LEAD WIRE WITH CONNECTOR 


RF COAXIAL CABLE RECEPTACLE (M) 


K 


EE2E3E9 


4 B10-1227-03 FRONT GLASS W81 11,41 * | €37-0552-05 LEAD WIRE WITH CONNECTOR 

9 2D * | B11-1123-04 REFLECTOR W82 2K,3K | * | £37-0569-05 LEAD WIRE WITH MINIPIN PLUG 

6 1E * | B38-0736-05 DISPLAY ASSY £37-0570-05 LEAD WIRE WITH CONNECTOR (VS-2) 
7 2B B42-3343-04 S/NO LABBL 

8 B42-5526-04 STICKER F05-2531-05 FUSE (25A/32V) ACSY 


27 1N F06-4029-05 FUSE (4A/250V) ACSY 
B43-1045-04 BADGE (KENWOOD) 28 2G * | FQ9-0449-05 FAN MOTOR 
10 2C * | B43-1101-04 BADGE (DSP) 29 3G F10-1206-04 SHIELDING COVER (EARTH SPRING) 
11 3N B44-2163-04 UPC CORD LABEL F10-1468-13 SHIELDING COVER (FINAL) 
12 10 B46-0310-03 WARRNTY CARD EE2E3E9 


32 2G * | G02-0767-04 FLAT SPRING (THERMMISTOR) 
B46-0422-00 WARRNTY CARD P 34 1A G10-0697-04 FIBROUS SHEET (SP) 
13 10 * | B62-0542-00 INSTRUCTION MANUAL (ENGLISH) 35 1D G10-0702-04 FIBROUS SHEET (SUB 2) 
14 10 * | B62-0543-00 INSTRUCTION MANUAL (SPANISH) — | MM2E2E3 G10-0703-04 FIBROUS SHEET (CASE) 
15 10 * | B62-0544-00 INSTRUCTION MANUAL (NETHERLAND))| MM2E2E3 
16 10 * | B62-0545-00 INSTRUCTION MANUAL (FRENCH) PMM2 G13-0934-04 CUSHION (UPPER CASE) 


40 2G G13-1310-04 CUSHION (FAN) 
16 10 * | B62-0545-00 INSTRUCTION MANUAL (FRENCH) E2E3E9 4) 4F * 1 G613-1327-04 CUSHION (DRU-3) 
17 10 * | B62-0546-00 INSTRUCTION MANUAL (GERMAN) | E 42 2D * | G13-1480-04 CUSHION (KNOB) 
18 10 * | B62-0547-00 INSTRUCTION MANUAL (ITALIAN) E G13-1481-04 CUSHION (KNOB) 
19 2B * | B72-0911-04 MODEL NAME PLATE KMM2XP 


21 1N £07-0751-05 DIN PLUG (7P) ACSY G13-1511-04 CUSHION (LOWER CASE) 
22 1N £07-1351-05 DIN PLUG (13P) ACSY 
23 1H £23-0992-04 EARTH LUG (ANT) H10-2791-01 POLYSTYRENE FOAMED FIXTURE (F) 


£30-3157-15 DC CORD ACSY 51 20 * 1H10-2792-11 POLYSTYRENE FOAMED FIXTURE (R) 
52 1N * | H13-0963-04 CARTON BOARD 
W51 2K,3K £31-3433-05 LEAD WIRE WITH MINIPIN PLUG 53 20 H20-1437-03 PROTECTION COVER 
W52 31,4K £37-0062-05 LEAD WIRE WITH MINIPIN PLUG 94 1N H25-0029-04 BAG (FUSE) 
W53 21,4K * | £37-0518-05 LEAD WIRE WITH MINIPIN PLUG 
Ww54 11,2I * | €37-0519-05 LEAD WIRE WITH MINIPIN PLUG H25-0079-04 BAG (MIC) 


W58 ] * | £37-0523-05 FLAT CABLE 
W859 2i1J * | £37-0524-05 FLAT CABLE 59 3B J02-0049-14 FOOT (REAR) 
W60 2A * | £37-0526-05 FLAT CABLE 60 1A,3A J02-0441-05 FOOT (SIDE) 
£37-0527-05 FLAT CABLE 61 3A * | J02-0474-05 FOOT (FRONT) 
62 2G J21-4326-03 HARDWARE FIXTURE (FAN) 
£37-0528-05 FLAT CABLE 63 1D * | J21-4496-05 HARDWARE FIXTURE (PHONE JACK) 


W63-1 4J * | €37-0529-05 FLAT CABLE 
W63-2 31,41 * | £37-0529-05 FLAT CABLE J31-0141-04 COLLAR (MIC) 
We4 4J * | £37-0530-05 FLAT CABLE 65 2H * | J32-0923-04 ~ | HEXAGON BOSS 


W67 2A * | £37-0533-05 FLAT CABLE 7] 2C * 1 K21-1102-04 KNOB (MAIN : WITH SCREW) 
W68 2A * | €37-0534-05 FLAT CABLE 72 2C * | K29-4966-04 KNOB RING (MAIN) 
W69 21,41 * | £37-0535-05 LEAD WIRE WITH MINIPIN PLUG 73 20 * | K29-4967-03 KNOB (FILTER) 


£37-0538-05 LEAD WIRE WITH CONNECTOR 78 2C * | K29-4969-03 KNOB (INSIDE) 
* | £37-0540-05 LEAD WIRE WITH CONNECTOR 76 2C * | K29-4970-03 KNOB (OUTSIDE) 
* | £37-0541-15 LEAD WIRE WITH CONNECTOR 71 1C * | K29-4978-03 KNOB (POWER) 
£37-0542-05 LEAD WIRE WITH CONNECTOR 1D * 1 K29-4979-03 KNOB (UP/DOWN) 


‘ TS-870S 
TS-870S £37-0543-05 LEAD WIRE WITH CONNECTOR 
£37-0547-15 LEAD WIRE WITH CONNECTOR (SP) 
A01-2097-01 METALLIC CABINET (UPPER) W77 2J * | €37-0548-05 LEAD WIRE WITH CONNECTOR 
A01-2098-01 METALLIC CABINET (LOWER W78 21,41 * | €37-0549-05 LEAD WIRE WITH CONNECTOR 
33 3A,2D | * | A62-0382-02 PANEL ASSY ; W793 2A * | £37-0550-15 LEAD WIRE WITH CONNECTOR 


£37-0551-05 LEAD WIRE WITH CONNECTOR 


G02-0574-04 FLAT SPRING (AVR) 


G13-1482-04 
G13-1483-04 
G13-1498-04 


CUSHION (KNOB) 
CUSHION (KNOB) 
CUSHION (SP) 


H25-0708-04 
H52-0730-02 
H62-0641-03 


BAG (DC CORD) 
ITEM CARTON CASE 
OUTER PACKING CASE 


J61-0307-05 BAND 


K01-0416-05 HANDLE ASSY 


K29-4968-03 KNOB (M.CH,RIT : WITH SPRING) 
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bO-OlUO a ae 
PARTS LSIT 


TS-870S 
RF UNIT (X44-3210-00) 


New aera Desti- oe Desti- 


K29-4980-03 KNOB (ANT, etc.) 
80 1D * | K29-4981-03 KNOB (LED) 

81 1C,1D | * | K29-4982-03 KNOB (AT TUNE, etc.) 
82 1D * | K29-4983-03 KNOB (LED) 

83 1C * | K29-4984-03 KNOB (QUICK MEMO) 


C34 CK73FF1E104Z CHIP C O.10UF Zz 
CC73FCH1HOSOC CHIP C 5.0PF C 

C36 CK73FB1H103K CHIP C O.010UF K 
K 

K 


39,40 CK73FB1E103K CHIP C 0.010UF 
CK73FB1H103K CHIP C 


0.010UF 


K29-4985-03 KNOB (LSB/USB) 
85 1C * | K29-4986-03 KNOB (CW/-R) 
86 1C * | K29-4987-03 KNOB (FSK/-R) 
87 1C * | K29-4988-03 KNOB (FM/AM) 
88 10 * | K29-4989-03 KNOB (AUTO NOTCH) 


CK73FB1H223K CHIP C 0.022UF 
C49 CK73FB1H103K CHIP C 0.010UF 
C50 CK73FF1E104Z CHIP C 0.10UF 
C51 CK73FF1C105Z CHIP C 1,0UF 
C52 CK73FB1H222K CHIP C 2200PF 


ANN AA 


K29-4990-03 KNOB (BEAT CANCEL) 
90 1D * | K29-4991-03 KNOB (N.R) 
91 1D * | K29-4992-03 KNOB (TX EQ.) 


CK73FB1H682K CHIP C 6800PF 
C54 CK73FB1H222K CHIP C 2200PF 
C55 CK73FF1E104Z CHIP C 0.10UF 


ZF NN AA 


C56 CK73FF1C1052Z CHIP C 1.0UF 
A N09-0372-04 SCREW (DC) C57 CK73FB1H472K CHIP'C 4700PF 
B 1H N09-0682-04 SCREW (GND) 
C 3F NOS-2051-05 SCREW X CK73FF1E104Z CHIP C 0.10UF 
D 1H N11-0040-46 FLANGE NUT (GND) C59 CK73FF1C105Z CHIP C 1.0UF 
E 1H N14-0509-05 NUT (GND) 


C60 CC73FSL1H821J CHIP C 820PF 
C61 CK73FF1C1052Z CHIP C 1.0UF 
CK73FB1H472K CHIP C 4700PF 


F N15-1040-46 FLAT WASHER (GND) 
G 1D,1E N32-2606-46 FLAT HEAD SCREW 
H 


ANCNN 


2A,3A N32-3006-46 FLAT HEAD SCREW (SUB PANEL) CK73FF1E104Z CHIP C 0.10UF 
1B,3B N33-3006-41 OVAL HEAD SCREW (CASE) C64 CK73FB1H222K CHIP C 2200PF 
J 2A,2F N87-2606-46 BRAZIER HEAD SCREW (UNIT,RL) C65 CK73FF1E104Z CHIP C 0.10UF 


ANNAN 


C66 CK73FF1C1052Z CHIP C 1.0UF 
K N87-3006-46 BRAZIER HEAD SCREW (AT,FAN) C67 CK73FB1H561K CHIP C SGOPF 
L 2G,2H N87-3008-46 BRAZIER HEAD SCREW 
M 2B,1G N88-2608-46 FLAT HEAD SCREW (FINAL) CK73FF1C1052Z CHIP C 1.QUF 
N 2D N90-3008-46 TP HEAD MACHIN SCREW (PANEL) C69 CK73FB1H222K CHIP C 2200PF 
P 3A,3B N91-3010-46 TP HEAD TAPPING SCREW (FOOT) C70 CK73FF1E104Z CHIP C 0.10UF 


C71 CK73FB1H102K CHIPC =~ ~—1000PF 
C72 CK73FF1E104Z CHIP C 0.10UF 


NAN AN 


107-0252-15 LOUDSPEAKER (8 ohm 1W) 
MIC 1N T91-0352-15 MICROPHONE ACSY 


CK73FF1C105Z CHIP C 1.0UF 
W02-1836-05 ENCODER C74 CC73FSL1H271J CHIP C 270PF 
BATT 2A * | W09-0873-05 LITHIUM CELL (3V 220MAh) C75 : CK73FF1C1052Z CHIP C 1.0UF 


C76 CK73FB1H102K CHIP C 1Q00PF 
CK73FF1E104Z CHIP C 0.10UF 


NANCN 


CK73FF1C1052Z CHIP C 1,0UF 
C81 CC73FCH1HO50C CHIP C 5.0PF 
Coa CC73FCH1HO50C CHIP C 5,0PF 
C85 CC73FCH1HO50C CHIP C 5.0PF 
CK73FF1C105Z CHIP C 1.0UF 


RF UNIT (X44-3210-00) 


C1 CK73FB1H103K CHIP C 0.010UF 
C2 CC73FCH1H121J CHIP C 120PF 
C3 CK73FF1C105Z CHIP C 1.0UF 
C45 CK73FB1H103K CHIP C 0.010UF 


NOQOION 


FE ae ras 


CK73FB1E103K CHIP C 0.010UF CK73FF1E104Z CHIP C O.10UF 2 
C89 CK73FB1H102K CHIP C 1000PF K 
CK73FB1H103K CHIP C Q.Q10UF K C90 CK73FF1E104Z CHIP C O.10UF Z 
C8 CK73FB1H102K CHIP C 1000PF_ K C91 CK73FF1C105Z CHIP C 1.0UF Z 
C10 CK73FB1H103K CHIP C O.O10UF K CC73FCH1H121J CHIP C 120PF J 
C14 CK73FB1E103K CHIP C O.010UF K 
C15 CK73FF1C1052 CHIP C 1.0UF Z CK73FF1C105Z CHIP C 1.0UF Z 
C94 CK73FB1H102K CHIP C 1000PF K 
C16 CK73FF1E104Z CHIP C O10UF Z C95 : CK73FF1E104Z CHIP C O.10UF Z 
C17 CK73FF1C105Z CHIP C 1.0UF z C96 CK73FB1H102K CHIP C 1000PF K 
C18 CK73FB1E103K CHIP C O.010UF K CK73FF1E104Z CHIP C O.10UF 2 
C19 CK73FB1H182K CHIP C 1800PF kK 
C21 CK73FB1H682K CHIP C 6800PF K CK73FF1C1052Z CHIP C 1.0UF Z 
CC73FCH1H820J CHIP C 82PF J 
CK73FB1H182K CHIP C 1800PF K CK73FF1C1052Z CHIP C 1.0UF Z 
C23 CK73FF1E1042Z CHIP C O.10UF Z CK73FB1H102K CHIP C 1000PF K 
C27 CK73FF1E104Z CHIP C O.10UF Z CK73FF1E104Z CHIP C O.10UF Z 
C28 CEO4EW1C100M ELECTRO 10UF 16WV 
CK73FF1E104Z CHIP C O.10UF Z CK73FF1C1052Z CHIP C 1.0UF ( 


CC73FCH1HO40C CHIP C 4.0PF 
CC73FCH1HO40C CHIP C 4.0PF 
CK73FF1C105Z CHIP C 1,0UF 


CEO4EW1C100M 
CK73FF1C105Z 


ELECTRO 
CHIP C 


10UF 
1.0UF 


NOON 


parts nation 


130 
C131 
C132 
C133 
C134 


C135 
C136 
C137 
C138 
C139 


C140,141 
C142 
C143 
C144,145 


C146,147 


CK73FF1E104Z 
CC73FSL1H391J 
CK73FF1E1042Z 
CK73FF1C1052Z 
CC73FCH1H680J 


CK73FF1C1052 
CC73FSL1H151J 
CK73FF1E104Z 
CK73FF1C1052 
CC73FCH1HO50C 


CC73FCH1HOS50C 
CK73FF1C105Z 
CK73FF1E104Z 
CC73FCH1H221J 
CK73FF1E104Z 


CK73FF1C1052 
CC73FCH1H330J 
CK73FF1C1052Z 
CK73FF1E104Z 
CK73FB1H103K 


CC73FCH1H121J 
CK73FF1E1042Z 
CC73FSL1H221J 
CK73FB1E103K 
CK73FF1E104Z 


CK73FB1E103K 
CK73FF1E1042Z 
CC73FCH1H390J 
CK73FB1E103K 
CK73FF1E104Z 


CK73FB1E103K 
CK73FF1E104Z 
CK73FF1C1052Z 
CK73FF1E104Z 
CC73FCH1H101J 


CC73FCH1H150J 
CK73FB1E103K 
CC73FSL1H221J 
CK73FB1H471K 
CK73FB1H102K 


CC73FCH1H470J 
CC73FCH1H820J 
CK73FF1E104Z 
CK73FB1E103K 
CC73FSL1H471J 


CK73FB1E103K 
CK73FF1E104Z 
CK73FB1E103K 
CC73FCH1HE680J 
CK73FF1E104Z 


CC73FCH1H470J 
CK73FB1E103K 

CC73FSL1H471J 
CC73FCH1H470J 
CEO4EW1C470M 


CC73FCH1HO5S0C 
CC73FCH1H680J 
CK73FF1E104Z 

CC73FCH1HO20C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
ELECTRO 


CHIP C 
CHIP C 
CHIP C 
CHIP C 


0.10UF 
390PF 
0.10UF 
1.0UF 
68PF 


1.0UF 
150PF 
0.10UF 
1.0UF 
5.0PF 


5.0PF 
1.QUF 
0.10UF 
220PF 
0.10UF 


1.0UF 
33PF 
1.0UF 
0.10UF 
0.010UF 


120PF 
0.10UF 
220PF 
0.010UF 
0.10UF 


0.010UF 
0.10UF 
39PF 
0.010UF 
0.10UF 


0.010UF 
0.10UF 
1.0UF 
0.10UF 
100PF 


15PF 
0.010UF 
220PF 
470PF 
1000PF 


47PF 
82PF 
0.10UF 
0.010UF 
470PF 


0.010UF 
0.10UF 
0.010UF 
68PF 
0.10UF 


47PF 
0.010UF 
470PF 
47PF 
47UF 


5.0PF 
68PF 
0.10UF 
2.0PF 


PARTS LIST 


CC73FCH1HOSOC 
CK73FB1E103K 

CC73FCH1HOSOC 
CC73FCH1H220J 
CC73FCH1HOSOC 


CC73FCH1H1RSC 
CC73FCH1H220J 
CC73FCH1HORSC 
CK73FB1E103K 
CC73FSL1H681J 


CK73FB1H102K 
CC73FSL1H331J 
CC73FSL1H47 15 
CK73FB1H102K 
CK73FB1E103K 


CC73FCH1HO20C 
CK73FB1E103K 
CK73FB1E103K 
CC73FCH1H470J 
CK73FF1E104Z 


CK73FB1H102K 
CK73FF1E104Z 
CK73FB1E103K 
CK73FF1E1042Z 
CEO4EW1C100M 


CK73FF1E104Z 
CC73FCH1H470J 
CK73FF1E104Z 
CEO4EW1H010M 
CK73FF1E104Z 


CK73FB1E103K 
CK73FB1H102K 
CK73FB1E103K 
CC73FCH1HO50C 


CK73FB1E103K 


CC73FCH1H220J 
CK73FF1E104Z 
CK73FB1H102K 
CK73FF1E1042Z 
CK73FB1E103K 


CC73FCH1H220J 
CK73FB1E103K 
CK73FB1H471K 
CK73FB1E103K 
CC73FSLIH471J 


CK73FB1E103K 
CC73FSL1H471J 
CC73FCH1HO10C 
CC73FSLIH471J5 
CK73FB1E103K 


CC73FCH1HORSC 
CC73FCH1HO10C 
CK73FB1E103K 
CK73FF1E1042Z 
CK73FB1E103K 


CK73FB1E103K 
CK73FB1E103K 
CK73FB1E103K 


CC73FCH1H1805 


bO-OfUO 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
ELECTRO 


CHIP C 
CHIP C 
CHIP C 
ELECTRO 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 


‘| CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 


RF UNIT (X44-3210-00) 


Description 


5.0PF 
0.010UF 
5.0PF 
22PF 
5.0PF 


1.5PF 
22PF 
0.5PF 
0.010UF 
680PF 


1000PF 
330PF 
470PF 
1000PF 
0.010UF 


2.0PF 
0.010UF 
0.010UF 
47PF 
0.10UF 


1000PF 
0.10UF 
0.010UF 
0.10UF 
1OUF 


0.10UF 
47PF 
0.10UF 
1.0UF 
0.10UF 


0.010UF 
1000PF 
0.010UF 
5.0PF 
0.010UF 


22PF 
0.10UF 
1000PF 
0.10UF 
0.010UF 


22PF 
0.010UF 
470PF 
0.010UF 
470PF 


0.010UF 
470PF 
1.0PF 
470PF 
0.010UF 


0.5PF 
1.0PF 
0.010UF 
0.10UF 
0.010UF 


0.010UF 
0.010UF 
0.010UF 
18PF 


Desti- 
nation 


61 


Shen SIRS ES) 


PARTS LSIT 


RF UNIT (X44-3210-00) 


C275 
C276 
C277-279 
C280 

C281,282 


C283 
C285 
C286 
C287 
C288 


C289 
C290 
C291 
C292 
C293 


C294 
C295-298 
C299,300 
C301 
C302 


C303 
C304 
C305 

C306,307 
C308 


C310 
C312 
C313,314 
C315 

C316-327 


C328-331 
C332 
C333 
C334 
C335 


C338 
C339,340 
(341-346 
C347,348 
C350 


C500 
C501 
C502 
C503 
C504 


C505 
C506 
C507 
C508 
C509 


C510 
C511 
C512,513 
C514 
C515 


C516 
C517 
C518 

(519,520 


62 


Ref. No. | Address |New 
parts 


nation 


CC73FCH1H150J CHIP C 15PF 


CC73FCH1H180J CHIP C 18PF 
CK73FB1E103K CHIP C 0.010UF 
CC73FCH1H101J CHIP C 100PF 


Et eK 


CC73FCH1H220J CHIP C 22PF 


CC73FCH1H330J CHIP C 33PF 
CK73FB1E223K CHIP C 0.022UF kK 

CEO4EW1HO10M ELECTRO 1.0UF 50WV 
CEO4EW1C100M ELECTRO 10UF 16WV 
CK73FB1H473K CHIP C 0.047UF i 


CEO4EW1C100M ELECTRO 1OUF 
CK73FB1E103K CHIP C O.010UF K 
CEO4EW1HR47M ELECTRO 0.47UF S50WV 
CK73FB1E103K CHIP C 0.010UF K 
CC73FCH1H101J CHIP C 100PF 


CK73FF1E104Z CHIP C O.10UF 2 
CK73FB1E103K CHIP C O.O10UF K 
CK73FB1H103K CHIP.C O.O10UF K 
CK73FB1H102K CHIP C 1000PF K 
CK73FB1H103K CHIP C O.010UF K 


CK73FB1H102K CHIP C 1000PF K 
CK45FE2H222P CERAMIC 2200PF P 
CK73FB1H103K CHIP C O.O10UF K 
CK73FB1H102K CHIP C 1000PF K 

K 


CK73FB1H103K CHIP C 0.010UF 


CK73FB1H103K CHIP C 0.010UF 
CEO4EW1C100M ELECTRO 10UF 16WV 


CK73FB1H103K CHIP C O.O10UF K 
CEO4EW1C100M ELECTRO 1OUF 16WV 
CK73FB1H102K CHIP C 1000PF 


CK73FB1E103K CHIP C O.O10UF K 
CK73FB1H102K CHIP C 1O000PF K 
CK73FB1E103K CHIP C 0.010UF K 
CC73FCH1H330J CHIP C 33PF J 
CK73FB1E103K CHIP C O.010UF K 


CC73FSL1H221J CHIP C 220PF J 
CC73FCH1H220J CHIP C 22PF J 
CK73FB1E103K CHIP C O.010UF K 
CC73FCH1H100D CHIP C 1OPF ) 
€92-0004-05 CHIP-TAN —_1.0UF 16WV 


CK73FB1E103K CHIP C 0.010UF 
CEO4NW1C100M ELECTRO 1OUF 16WV 


CK73FB1E103K CHIP C O.010UF K 
CEO4NW1C100M ELECTRO 10UF 16WV 
CK73FB1E103K CHIP C O.O10UF K 


CEO4EW1C100M ELECTRO 1OUF 16WV 


CK73FB1E103K CHIP C O.010UF K 
CEO4NW1C100M ELECTRO 1QUF 16WV 
CK73FB1E103K CHIP C O.010UF kK 


CEO4NW1C100M ELECTRO 1OUF 16WV 


CK73FB1E103K CHIP C O.010UF K 


CEO4EW1C100M ELECTRO 10UF 16WV 
CK73FB1E103K CHIP C O.O10UF K 
C92-0516-05 CHIP-TAN — 4.7UF 16WV 
CC73FSL1H271J CHIP C 270PF J 


CC73FSL1H561J CHIP C S60PF J 
CK73FB1E103K CHIP C O.010UF K 
CC73FSL1H271J CHIP C 270PF J 
CK73FB1E103K CHIP C O.010UF K 


(521 
C522 
C523 
C524 
C525 


(526-530 
C531 
(532 
(533 
C534 


C535 
C536 
C537 
C538 
C539 


C540 
C541 
C542 
(543-545 
C546 


C547 
(548-555 
C556 
C557 
C558 


C560 
C561 
(562-564 
C565 

(566,567 


C568 
C569 
C570,571 
C572 

C573 


(574-576 
C577 
C578 
C573 
C581 


C583 
C584 
C585 
C586 
C587 


C588 
C591 
593 
C594 
‘| 0595 


C596 
C597 
C598-602 
C603 
C604 


C606 
C618 
C619 

C620-623 


om owlRe| meme [on 
nation 


CEO4EW1C100M ELECTRO 1OUF 16WV 


CK73FB1E103K CHIP C O.010UF K 
CC73FCH1H121J CHIP C 120PF J 
CC73FSLiH181J CHIP C 180PF J 
CC73FCH1H121J CHIP C 120PF J 


CK73FB1E103K CHIP C 0.010UF K 
CC73FCH1HS560J CHIP C S6PF J 
CC73FSL1H391J CHIP C 390RF SJ 
CC73FCH1H390J CHIP C 39PF pe 
CC73FCH1H680J J 


CHIP C 68PF 


CC73FCH1H390J CHIP C 39PF 
CC73FCH1H101J CHIP C 100PF 
CC73FCH1H680J CHIP C 68PF 
CC73FCH1H390J5 CHIP C 39PF 
CC73FCH1HO70D CHIP C 7.0PF 


Crea nace cs 


CC73FCH1HE80J CHIP C 68PF J 
CC73FCH1H220J CHIP C 22PF J 
CC73FCH1H330J CHIP C 33PF J 
CK73FB1E103K CHIP C O.010UF K 
CC73FCH1H121J CHIP C 120PF 0 JJ 


CEO4EW10470M ELECTRO 47UF 
CK73FB1E103K CHIP C 0.010UF 
CK73FB1H102K CHIP C 1000PF kK 
CC73FCH1H330J CHIP C 33PF J 
C 


2 
“2 


CC73FCH1HORSC CHIP C 0.5PF 


CC73FCH1HORSC CHIP C 0.5PF C 
CC73FCH1H330J CHIP C 33PF J 
CK73FB1E103K CHIP C 0.010UF kK 
C92-0516-05 CHIP-TAN  4.7UF 16WV 
CC73FCH1H470J CHIP C 47PF J 


CC73FCH1H101J CHIP C 100PF = Jd 
CEO4EW1C100M ELECTRO 1OUF 1 
CK73FB1E103K CHIP C O.010UF K 
CC73FCH1H100D CHIP C 10PF D 
CC73FCH1HO50C CHIP C 5.0PF C 


2 


CK73FB1E103K CHIP C O.010UF K 
CK73FB1H331K CHIP C 330PF K 
CC73FCH1H620J CHIP C 62PF J 
CK73FB1H331K CHIP C 330PF K 
CC73FCH1H820J CHIP C 82PF J 


CK73FB1H103K CHIP C O.010UF K 
1 


CEO4EW1C100M ELECTRO 1OUF 6WV 
CK73FB1H103K CHIP C O.010UF K 
CK73FB1H682K CHIP C 6800PF K 
CK73FB1H123K CHIP C 0.012UF K 


CK73FB1H682K CHIP C 6800PF K 
CK73FB1H103K CHIP C O.010UF K 
CK73FB1H102K CHIP C” 1000PF K 
CC73FSL1H221J CHIP C 220PF J 

K 


CK73FB1H103K CHIP C 0.010UF 


CC73FCH1HORSC CHIP C 0.5PF C 
CC73FCH1H270J CHIP C 27PF J 
CK73FB1H103K CHIP C 0.010UF K 
CK73FB1H102K CHIP C 1000PF_ K 
CK73FB1H103K CHIP C O.010UF K 


CC73FCH1H270J CHIP C 27PF J 
CEO4EW1C101M ELECTRO 100UF  16WV 
C92-0001-05 CHIP-TAN  0.10UF 35WV 
CK73FB1H102K CHIP C 1000PF kK 


19-3/U5S 
PARTS LIST 


RF UNIT (X44-3210-00) 


Desti- 
nation 


New a wits Desti- 
Ref. No. | Address En, Parts No. Description nation 


Description 


Ref. No. | Address 


C624 CK73FB1E103K CHIP C O.010UF K ~ C690 CC73FCH1H470J CHIP C 47PF J 
(625-628 CK73FB1H102K CHIP C 1000PF_ K C691 CC73FCH1H270J CHIP C 27PF J 
C629 CEO4EW1C101M ELECTRO 1O0UF = 16WV (692-696 CK73FB1E103K CHIP C O.O10UF K 
C630,631 CK73FB1E103K CHIP C O.010UF K C697 CEO4EW1C100M ELECTRO 10UF 16WV 
(630,631 CK73FB1E103K CHIP C O.O10UF K C698 CK73FB1H102K CHIP C 1000PF K 


C632 CEO4EW1C101M ELECTRO 100UF C699 CK73FB1E103K CHIP C O.010UF K 
C633 CC73FCH1H101J CHIP C 1O0PF J C700 CK73FB1H102K CHIP C 1000PF Kk 
C634 CC73FCH1H1805 CHIP C 18PF C701 CC73FCH1H330J CHIP C 33PF ! 


C702 CC73FCH1H100D CHIP C 1OPF D 


J 
C635 CK73FB1H102K CHIP C 1000PF kK 
J C703 CC73FCH1HE80J CHIP C 68PF J 


C636 CC73FCH1H330J CHIP C 33PF 


C637 CC73FCH1HO80D CHIP C 8.0PF 
C638 CC73FCH1H120J CHIP C 12PF 
C639 CC73FCH1HS60J CHIP C S6PF 
C640 CK73FB1H183K CHIP C 0.018UF 
C641 CC73FCH1H120J CHIP C 12PF 


C704,705 CK73FB1H103K CHIP C 0.010UF 
C706 CEO4EW1C470M ELECTRO 47UF 16WV 
C707 CK73FB1H103K CHIP C O.010UF K 
C708 CEO4EW1C101M ELECTRO 1O0UF  16WV 
C710 CK73FB1H102K CHIP C 1000PF_ kK 


Fe eet 


C642 CK73FB1H102K CHIP-C 1000PF 
C643 CC73FCH1H330J CHIP C 33PF 
C644 CC73FCH1H120J CHIP C 12PF 
C645 CC73FCH1H150J CHIP C 15PF 
C646 CC73FCH1H390J CHIP C 39PF 


C711 CQ92M1H333K MYLAR 0.033UF 
C712 C91-1083-05 FILM 0.47UF 63WV 
C713 CK73FB1H103K CHIP C O.010UF K 
C714 C92-0516-05 CHIP-TAN = 4.7UF 16WV 
C715,716 CK73FB1H102K CHIP C 1000PF K 


(spies, (areal S 


C647 CC73FCH1H100D CHIP C 10PF 
C648 CK73FB1H102K CHIP C 1000PF 
C649 CC73FCH1H160J CHIP C 16PF 
C650 CC73FCH1H240J CHIP C 24PF 
C651 CC73FCH1H150J CHIP C 15PF 


C717 CEO4EW1C101M ELECTRO 1O0UF 
C719 CC73FCH1HO20C CHIP C 2.0PF C 
C721-726 CC73FCH1H270J CHIP C 27PF J 
C727,728 CC73FCH1H100D CHIP C JOPF D 
C729 CC73FCH1HO20C CHIP C 2.0PF C 


(255g Sos Sa as} 


C652 CC73FCH1H390J CHIP C 39PF J C730-732 i CK73FB1H102K CHIP C 1000PF kK 
C653 CK73FB1H183K CHIP C O.018UF K C744 CK73FB1H102K CHIP C 1000PF «K 
C654 CC73FCH1HO40C CHIP C 4.0PF C C750-757 CC73FCH1H101J CHIP C 100PF J 
C655 CK73FB1H102K CHIP C 1000PF_ kK C758-761 CK73FB1H102K CHIP C 1000PF kK 
C656 CC73FCH1H150J CHIP C 15PF J C762 CC73FCH1H101J CHIP C 100PF J 


C657 CC73FCH1H200J CHIP C 20PF 
C658 CC73FCH1H160J CHIP C 16PF 
C659,660 CK73FB1H102K CHIP C 1000PF 
C661 CC73FCH1H100D CHIP C 10PF 
C662 CC73FCH1HO30C CHIP C 3.0PF 


C770 CEO4EW1C470 ELECTRO 47UF 
C771 CK73FB1H103K CHIP C O.010UF K 
C780 CEO4EW1E470M ELECTRO 47UF 25WV 
C781,782 CK73FF1E104Z CHIP C O.10UF 2 
C783 CEO4EW1C470 ELECTRO 47UF 


NOAA Cc CH 


C663 CC73FCH1HO20C CHIP C 2.0PF 
C664 CC73FCH1H040C CHIP C 4.0PF 

C665,666 CK73FB1H102K CHIP C 1000PF 
C667 CK73FB1E103K CHIP C 0.010UF 
C668 CK73FB1H102K CHIP C 1000PF 


C784 CEO4EW1E470M ELECTRO 47UF 
C785,786 CK73FF1E104Z CHIP C O.10UF 2 
C787 CEO4EW1C470M ELECTRO 47UF 16WV 
C800 CC73FCH1H390J CHIP C 39PF J 
C801 CC73FCH1H151J CHIP C 150PF J 


Fas eS eS AGP SP 


C669 CK73FB1E103K CHIP C O.O10UF K C802 CC73FCH1H390J CHIP C 39PF J 
C670 CK73FB1H102K CHIP C JOOOPF K C803 CC73FCH1HOS0C CHIP C 5.0PF 5 
C671 CC73FCH1H240J CHIP C 24PF J C804 CK73FB1H103K CHIP C 0.010UF K 
C672 CK73FB1H102K CHIP C 1000PF_ K C805 CC73FCH1HO20C CHIP C 2.0PF C 
C673 CC73FCH1HO10C CHIP C 1.0PF G C806,807 CK73FB1H103K CHIP C O.010UF K 


C674 CC73FCH1H240J CHIP C 24PF 
C675 . CK73FB1E103K CHIP C O.010UF K 

C676 C92-0004-05 CHIP-TAN —1.0UF 16WV 
C677 CEO4EW1C221M ELECTRO 220UF = 16WV. 
C678 CK73FB1E103K CHIP C 0.010UF 


C808 C92-0004-05 CHIP-TAN —1.0UF 
(907-912 CK73FB1H102K CHIP C 1000PF kK 
(914-926 CK73FB1H102K CHIP C 1O00PF kK 
TC506,507 C05-0377-05 ~ | TRIMMER CAPACITOR — 10PF 
TC508,509 C05-0376-05 TRIMMER CAPACITOR — 6PF 


C679 CQ92M1H822K MYLAR 8200PF 
C680 C91-1083-05 FILM 0.47UF  63WV 
C681 CK73FB1H102K CHIP C 1000PF_ kK 
C682,683 CK73FB1E103K CHIP C O.010UF K 
C684 CK73FB1H103K CHIP C O.010UF K 


TC800 


C05-0344-05 TRIMMER CAPACITOR — 30PF 


CN2 £04-0154-05 RF COAXIAL CABLE SOCKET 
CN4 £04-0154-05 RF COAXIAL CABLE SOCKET 
CN5,6 £04-0191-05 RF COAXIAL CABLE SOCKET 
CN? £40-3238-05 PIN CONNECTOR (3P) 

CN10 £04-0154-05 RF COAXIAL CABLE SOCKET 


C685.686 
C687 
C688 
C683 


CK73FB1E103K 
CC73FCH1HO20C 
CC73FCH1H1RSC 
CC73FCH1HO30C 


CHIP C 0.010UF 
CHIP C ZOPR 
CHIP C 1.5PF 
CHIP C 3.0PF 


CN13 
CN14 


£40-5741-05 PIN CONNECTOR (8P) 
£40-5740-05 PIN CONNECTOR (20P) 


(aes 


63 


1o-o/U5D 


RF UNIT (X44-3210-00) 


CN15-17 
CN500 
CN501 
CN502-505 
CN506 


CN508 
CN509 
CN510 
CN800 
CN801 


CNS01 
CN903-907 
Ji 


£04-0154-05 
£40-5740-05 
£40-3237-05 
£04-0154-05 
£40-3238-05 


£40-5606-05 
£40-5607-05 
£23-0996-05 
£40-4463-05 
£40-4464-05 


£40-3300-05 
£40-5743-05 
£06-0752-05 
£13-0166-05 
£11-0462-05 


£37-0546-05 
E37-0517-05 


F11-1141-04 
F11-1140-04 


J30-0545-05 
J30-0563-05 


L72-0343-05 
39-1254-05 
L19-0324-05 
L40-1021-14 
L40-2701-14 


L40-4791-14 
40-2701-14 
L40-1015-48 
L19-0324-05 
L40-1005-48 


L40-4705-48 
L40-1501-14 
L40-1021-14 
L40-5691-14 
L40-1292-14 


L40-8291- 
L40-1292-1 
(40-5691-1 
L40-1292- 
L40-1092-1 


L40-3391-14 
L40-1092-14 
L34-4262-05 
L40-3382-14 
L40-2792-14 


L40-3382-14 
L40-2282-14 
L40-2292-14 
L40-2282-14 
134-4289-05 


L40-2282-14 
L40-1292-14 
L40-2282-14 
L34-4392-05 
L40-2282-14 


L40-1292-14 


Description 


RF COAXIAL CABLE SOCKET 

PIN CONNECTOR (20P) 

PIN CONNECTOR (2P) 

RF COAXIAL CABLE SOCKET (2P) 
PIN CONNECTOR (3P) 


PIN CONNECTOR (3P) 
PIN CONNECTOR (4P) 
TERMINAL (TEST) 
PIN CONNECTOR 
PIN CONNECTOR 


PIN CONNECTOR (3P) 

FLAT CABLE CONNECTOR (6P) 
DIN SOCKET 

PIN JACK 

PHONE JACK 


LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH MINIPIN PLUG 


SHIELDING COVER 
SHIELDING CASE 


SPACER (TO XF1) 
SPACER (TO XF3, X800) 


CERAMIC FILTER (8.4MHZ) 
COIL 

TROIDAL COIL 

SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 

SMALL FIXED INDUCTOR 

SMALL FIXED INDUCTOR (100UH) 
TROIDAL COIL 

SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 

SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 

SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 


PARTS LSIT 


Desti- 
nation 


L99 


L100 
L101 
L102 
L107 
L108 


L110,111 
112,113 
L301 

304-310 
314-318 


500-505 
506,507 
L508 

L509,510 


[me oof] hm 


L40-2282-14 
L34-4264-05 
140-1021-14 
L34-4265-05 
L19-0324-05 


L40-4785-48 
L19-0324-05 
140-4705-48 
L40-2785-48 
L40-2285-48 


L19-0324-05 
L39-1255-05 
L40-1285-48 
L39-1255-05 
140-1015-48 


L39-1255-05 
L34-4222-05 
(34-4394-05 
L40-1015-48 
140-2285-48 


L34-4393-05 
L40-3395-48 
134-4394-05 
140-2295-48 
(40-2285-48 


134-4209-05 
140-3395-48 
134-0943-05 
L40-4785-48 
(40-3395-48 


(34-0535-05 
L34-0536-05 
L40-1015-48 
140-2285-48 
L40-4705-48 


L19-0324-05 
L34-4395-05 
L39-1255-05 
L34-4395-05 
L34-4211-05 


L40-1015-48 
L34-4395-05 
L34-4207-05 
L34-0943-05 
(34-0781-05 


134-0536-05 
L40-4705-48 
140-3395-48 
L40-1015-48 
L40-1005-48 


L40-1805-48 
(40-1081-42 
L40-1001-42 
L40-1001-42 
L40-1001-42 


L40-1005-48 
L40-6805-48 
L40-1005-48 
(40-2705-48 


Description 


SMALL FIXED INDUCTOR 
COIL 

SMALL FIXED INDUCTOR 
COIL 

TROIDAL COIL 


SMALL FIXED INDUCTOR (470NH) 
TROIDAL COIL 

SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR (270NH) 
SMALL FIXED INDUCTOR (220NH) 


TROIDAL COIL 

COIL 

SMALL FIXED INDUCTOR (120NH) 
COIL 

SMALL FIXED INDUCTOR (100NH) 


COIL 
COIL 
COIL 
SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (220NH) 


COIL 
SMALL FIXED INDUCTOR (3.3UH) 
COIL 
SMALL FIXED INDUCTOR (2.2UH) 
SMALL FIXED INDUCTOR (220NH) 


COIL 
SMALL FIXED INDUCTOR (3.3UH) 
COIL 
SMALL FIXED INDUCTOR (470NH) 
SMALL FIXED INDUCTOR (3.3UH) 


COIL 

COIL 

SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (220NH) 
SMALL FIXED INDUCTOR (47UH) 


TROIDAL COIL 
COIL 
COIL 
COIL 
COIL 


SMALL FIXED INDUCTOR (100UH) 
COIL 
COIL 
COIL 
COIL 


COIL 

SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR (3.3UH) 
SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (18UH) 
SMALL FIXED INDUCTOR (0.1UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (68UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (27UH) 


Desti- 
nation 


190-G/US 
PARTS LIST 


RF UNIT (X44-3210-00) 


Pie we [emis | S| ef] ne [| 
(511 * | L40-1805-48 SMALL FIXED INDUCTOR (18UH) RK73FB2A222J CHIPR Zick ed 1/10W 

(512,513 * | L40-2705-48 SMALL FIXED INDUCTOR (27UH) RK73FB2A103J CHIP R 10K J 1/10W 

L514 L40-2205-48 SMALL FIXED INDUCTOR (22UH) R19 RK73FB2A330J CHIP R 33 J 1/10W 

L515 * | L40-1805-48 SMALL FIXED INDUCTOR (18UH) R20 RK73FB2A102J CHIP R 1.0K J 1/10W 

L516 L40-5695-48 SMALL FIXED INDUCTOR (5.6UH) RK73FB2A330J CHIP R J 


L517 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 


RK73FB2A101J CHIP R 


L518 134-4222-05 COIL R24 RK73FB2A222J CHIP R 22K J 1/10W 
L519 * 1134-4421-05 COIL R25 RK73FB2A561J CHIP R 560 J 1/10W 
L520 134-4222-05 COIL R27 RK73FB2A181J CHIP R 180 J 1/10W 
521,522 L40-2285-48 SMALL FIXED INDUCTOR (220NH) RK73FB2A680J CHIP R 


L523 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 


RK73FB2A103J CHIP R 


L524 L40-1095-48 SMALL FIXED INDUCTOR (1UH) R44-55 RK73FB2A223J CHIP R 22K JS 1/10W 
[525,526 (40-2205-48 SMALL FIXED INDUCTOR (22UH) RO6 RK73FB2A121J CHIP R 120 J 1/10W 
L528 * | 134-4396-05 COIL RB RK73FB2A680J CHIP R 68 J 1/10W 
529,530 34-4222-05 COIL RK73FB2A560J CHIP R 


1531-534 L40-1015-48 SMALL FIXED INDUCTOR (100UH) 


RK73FB2A680J CHIP R J 
L535 L33-0664-05 CHOKE COIL R62 RK73FB2A220J CHIP R 22 J /10W 
L536 134-2354-05 COIL R63 RK73FB2A121J CHIP R 120 J 1/10W 
L537 140-4795-48 SMALL FIXED INDUCTOR (4.7UH) R65 RK73FB2A220J CHIP R 22 J 1/10W 
L538 (33-0664-05 CHOKE COIL RK73FB2A121J CHIP R J 


L539 (34-2354-05 COIL RK73FB2A220J CHIP R J 

L540 L40-4795-48 SMALL FIXED INDUCTOR (4.7UH) R69 RK73FB2A121J CHIP R 120 J 1/10W 
541 L33-0664-05 CHOKE COIL R71 RK73FB2A220J CHIP R 22 J 1/10W 
L542 34-2354-05 COIL R72 RK73FB2A121J CHIP R 120 J 1/10W 


L543 L40-4795-48 SMALL FIXED INDUCTOR (4.7UH) 


RK73FB2A220J CHIP R 


L544 L33-0664-05 CHOKE COIL 
L545 134-2354-05 COIL 

L546 (40-4795-48 SMALL FIXED INDUCTOR (4.7UH) 
L547 L40-3385-48 SMALL FIXED INDUCTOR (330NH) 
(548 ; L40-1295-48 SMALL FIXED INDUCTOR (1.2UH) 


RK73FB2A121J CHIP R 
R77 RK73FB2A220J CHIP R 22 J 1/10W 
R78 RK73FB2A121J CHIP R 120 J 1/10W 
R80 RK73FB2A220J CHIP R 22 J 1/10W 
RK73FB2A121J CHIP R 


L549 (40-3385-48 SMALL FIXED INDUCTOR (330NH) RK73FB2A220J CHIP R J 
L550 140-2285-48 SMALL FIXED INDUCTOR (220NH) R84 RK73FB2A121J CHIP R 120 J 1/10W 
L551 L40-1015-48 SMALL FIXED INDUCTOR (100NH) R86 RK73FB2A220J CHIP R 22 J 1/10W 
L552 * | 140-2795-48 SMALL FIXED INDUCTOR (2.7UH) R87 RK73FB2A121J CHIP R 120 J = 1/10W 
L553 (40-1595-48 SMALL FIXED INDUCTOR (1.5UH) RK73FB2A220J CHIP R J 


L554 L40-2295-48 


SMALL FIXED INDUCTOR (2.2UH) RK73FB2A121J CHIP R 
L555 L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) R92 RK73FB2A151J CHIP R 150 J 1/10W 
L556 L40-2285-48 SMALL FIXED INDUCTOR (220NH) R93 RK73FB2A223J CHIP R 22K td /\0W 
L557-559 L40-1015-48 SMALL FIXED INDUCTOR (100UH) R94 RK73FB2A104J CHIP R 100K J /\0W 
580,581 (40-1005-48 SMALL FIXED INDUCTOR (10UH) RK73FB2A393J CHIP R 


L601 L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) RK73FB2A330J CHIP R / 
L603 40-2785-48 SMALL FIXED INDUCTOR (270NH) R98 RK73FB2A473J CHIP R 47K J 1/10W 
L604 L40-1015-48 SMALL FIXED INDUCTOR (100UH) R99 RK73FB2A151J CHIP R 150 J 1/10W 
X800 L77-1521-15 CRYSTAL RESONATOR (20MHZ) R100 RK73FB2A331J CHIP R 330 J /\0W 
XF1 L71-0401-05 CRYSTAL FILTER (73.05MHZ) RK73FB2A221J CHIP R 


XF2 L71-0235-05 CRYSTAL FILTER 
XF3 = L71-0266-05 CRYSTAL FILTER (8830KHZ) 


RK73FB2A101J CHIP R 
R103 RK73FB2A473J  - | CHIPR 47K J 1/10W 
R104,105 RK73FB2A151J CHIP R 150 J 1/10W 
R106 RK73FB2A152J “T CHIP R Keune 

RK73FB2A680J CHIP R 


Q 


N38-2640-46 PAN HEAD MACHINE SCREW 


CP500-505 R90-0721-05 MULTI-COMP 4.7K:X 16 
Ri RD14BB2E470J RD 47 J 1/4W RK73FB2A220J CHIP R J 
R2 ROD14BB2E151J RD 150 J 1/4W R109 RK73FB2A100J CHIP R 10 J 1/10W 
R3 RK73FB2A101J CHIP R 100 J 1/10W R110 RK73FB2A151J CHIP R 150 J 1/10W 
RD14BB2E101J RD 100 J 1/4W R111 RK73FB2A471J CHIP R 470 J 1/10W 
RK73FB2A102J CHIPIR # = J 


RD14BB2E820J RD 82 J 1/4W 

RK73FB2A221J CHIP R 220 J 1/10W RK73FB2A471J CHIP R J 
RK73FB2A181J CHIP R 180 J 1/10W RK73FB2A562J CHIP R 5.6K J  1/10W 
RK73FB2A331J CHIP R 330 J 1/10W RK73FB2A220J CHIP R 22 J 1/10W 
RK73FB2A470J CHIP R 47 J 1/10W RK73FB2A150J CHIP R J 


65 


bO-O/U09 


RF UNIT (X44-3210-00) 


New 
Ref. No. | Address parts 


120 


123 


126 


Parts No. 


RK73FB2A471J 
RK73FB2A680J 
RK73FB2A331J 
RK73FB2A102J 
RK73FB2A100J 


RK73FB2A471J 
RK73FB2A100J 
RK73FB2A180J 
RK73FB2A331J 
RK73FB2A331 J 


RK73FB2A101J 
RK73FB2A223J 
RK73FB2A333J 
RK73FB2A122J 
RK73FB2A104J 


RK73FB2A473J 
RK73FB2A473J 
RK73FB2A471J 
RK73FB2A221J 
RK73FB2A330J 


RK73FB2A471J 
RK73FB2A562J 
RK73FB2A223J 
RK73FB2A181J 
RK73FB2A471J 


RK73FB2A330J 
RK73FB2A182J 
RK73FB2A330J 
RK73FB2A101J 
RK73FB2A222J 


RK73FB2A101J 
RK73FB2A332J 
RK73FB2A152J 
RK73FB2A473J 
RK73FB2A222J 


RK73FB2A101J 
RK73FB2A393J 
RK73FB2A102J 
RK73FB2A223J 
RK73FB2A101J 


RK73FB2A393J 
RK73FB2A223J 
RK73FB2A102J 
RK73FB2A103J 
RK73FB2A153J 


RK73FB2A563J 
RK73FB2A103J 
RK73FB2A104J 
RK73FB2A222J 
RK73FB2A103J 


RK73FB2A470J 
RK73FB2A121J 
RK73FB2A103J 
RK73FB2A562J 
RK73FB2A4705 


RK73FB2A152J 
RK73FB2A103J 
RK73FB2A151J 
RK73FB2A102J 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


470 
68 
330 
1.0K 
10 


470 
10 
18 
330 


22K 
33K 
1.2K 


47K 
470 
220 


5.6K 
22K 
180 


1.8K 
33 
100 


3.3K 
1.5K 
47K 


39K 
1.0K 
22K 


22K 
1.0K 
10K 


10K 
100K 
2.2K 


120 
10K 
5.6K 


10K 
150 


, Desti- 


tion 
J 


J 
J 
J 
J 


ee ee GC. C. Co Ge Cm Ge (Ge Ce Gs Ce Coe Ce Cae Co a ee ee 


c Gas 


ca 


aac qa a. Gc Ca, (Ce Co. CS. Ce Ge Cc & ¢€ 


a c c. Cc. 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 


PARTS LSIT 


R195,196 
R197 
R198 
R199,200 
R201 


R202,203 
R204 

R205,206 
R207,208 
R209 


R210 
R211 
R212,213 
R214 
R215 


R216 
R217 
R218 
R219 
R220 


R221 
R222 
R223 
R224 
R225 


R226 
R229 
R230 
R231 ,232 
R233 


R234 
R235 

R236,237 
R238 
R239 


R240 
R241,242 
R243 
R244 
R245 


R246 
R248 
R249 
R250 
R251 


R252 
R253 
R256 
R257 
R258 


R259 
R260 
R261 
R262 
R263 


R264 
R265 
R266 
R267 


Pe fee 


RK73FB2A330J 
RK73FB2A273J 
RK73FB2A103J 
RK73FB2A221J 
RK73FB2A473J 


CHIP R 


CHIP R 


CHIP R 
CHIP R 
CHIP R 


RK73FB2A680J CHIP R 
RK73FB2A101J CHIP R 
RK73FB2A471J CHIP R 
RK73FB2A330J CHIP R 


RK73FB2A471J 


RK73FB2A102J 


CHIP R 


CHIP R 


RK73FB2A472J CHIP R 
RK73FB2A330J CHIP R 
RK73FB2A 103J CHIP R 


RK73FB2A823J 


CHIP R 


RK73FB2A681J CHIP R 
RK73FB2A151J CHIP R 
RK73FB2A332J CHIP R 
RK73FB2A103J CHIP R 


RK73FB2A101J 


CHIP R 


RK73FB2A102J CHIP R 
RK73FB2A103J CHIP R 
RK73FB2A392J CHIP R 
RK73FB2A332J CHIP R 


RK73FB2A223J 


RK73FB2A562J 


RK73FB2A103J CHIP R 
RK73FB2A152J CHIPR - 
RK73FB2A221J CHIP R, 


RK73FB2A152J 


CHIP R 


CHIP R 


CHIP R 


RK73FB2A101J CHIP R 
RK73FB2A152J CHIP R 
RK73FB2A101J CHIP R 
RK73FB2A152J CHIP R 


RK73FB2A101J 


CHIP R 


RK73FB2A1525 CHIP R 
RK73FB2A331J CHIP R 
RK73FB2A152J CHIP R 
RK73FB2A101J CHIP R 


RK73FB2A152J 


CHIP R 


RK73FB2A221J CHIP R 
RK73FB2A822J CHIP R 
RK73FB2A222J CHIP R 
RK73FB2A103J CHIP R 


RK73FB2A153J 


RK73FB2A102J 


CHIP R 


CHIP R 


RK73FB2A472J CHIP R 
RK73FB2A472J CHIP R 
RK73FB2A101J CHIP R 


RK73FB2A331J 


RK73FB2A104J5 
RK73FB2A102J 
RK73FB2A331J 
RK73FB2A102J 
RK73FB2A332J 


RK73FB2A222J 
RK73FB2A272J 
RK73FB2A332J 
RK73FB2A822J 


CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


Description 
33 J 
27K J 
10K J 
220 J 


100 
470 
33 


4.7K 
33 
10K 


150 
3.3K 
10K 


10K 
3.9K 
3.3K 


10K 
1.5K 
220 


1.5K 
100 
1.5K 


330 
1.5K 
100 


8.2K 
2.2K 
10K 


4.7K 
4.7K 
100 


1.0K 
330 
1.0K 


2.7K 
3.3K 


Cc. <. Gc C. Co SS = ee C C. Ce Co je Ge Cc. tL Co ee C2. c Co GC. c. i. CS a es ee 


J tc co a 


ee a ey 


_ 1/10W 


wt & G Cc 


Desti- 
nation 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 


1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 


R268 
R269 
R271 
R272 
R276 


R277 
R278 
R279 
R280 
R281 


R284 
R285 
R286 
R287 
R288 


R289 
R290,291 
R292,293 
R294-297 
R298 


R320 
R322,323 
R324 
R325 
R329 


R330 
R331 
R332 
R333 
R334 


R335 
R336,337 
R338 
R339 
R340 


R351-362 
R363 
R380 
R381 
R382 


R383-385 
R386 
R500 
R501 
R502 


R503 
R504 
R505 
R506 
R507 


R508 
R509 
R510 
R511 
R512 


R513 
R514 
R515 
R516 


RK73FB2A273J 
RK73FB2A103J 
RK73FB2A224J 
RK73FB2A104J 
RK73FB2A474J 


RK73FB2A103J 
RK73FB2A224J 
RK73FB2A473J 
RK73FB2A223J 
RK73FB2A222J 


RK73FB2A224J 
RK73FB2A103J 
RK73FB2A101J 
RK73FB2A103J 
RK73FB2A472J 


RK73FB2A103J 
RK73FB2A472J 
RK73FB2A681J 
RK73FB2A224J 
RK73FB2A472J 


RK73FB2A472J 
RK73FB2A223J 
RK73FB2A101J 
RK73FB2A102J 
RK73FB2A224J 


RK73FB2A104J 
RK73FB2A684J 
RK73FB2A103J 
RK73FB2A680J 
RK73FB2A391J 


RK73FB2A272J 
RK73FB2A104J 
RK73FB2A154J 
RK73FB2A224J 
RK73FB2A101J 


RK73FB2A103J 
R92-0670-05 

RK73FB2A682J 
RK73FB2A183J 
RK73FB2A181J 


R92-0670-05 
RK73FB2A330J 
RK73FB2A103J 
RK73FB2A470J 
RK73FB2A331J 


RK73FB2A472J 
RK73FB2A681J 
RK73FB2A561J 
RK73FB2A333J 
RK73FB2A101J 


RK73FB2A272J 
RK73FB2A681J 
RK73FB2A470J 
RK73FB2A122J 
RK73FB2A472J 


RK73FB2A103J 
RK73FB2A220J 
RK73FB2A331J 
RK73FB2A560J 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


Description 
ZK eee R517-519 
10K OJ R520 
220K J  1/10W R521 
WOOK =J  1/10W R522 
470K J  1/10W R523 
10K = Js 1/10W R524,525 
220K =J(1/10W R526 
47K J  1/10W R527 
22K J 1/10W R528 
[lie R529 


220K 
10K 
100 
10K 
4.7K 


10K 
4.7K 
680 

220K 
4.7K 


4.7K 
22K 
100 
1.0K 
220K 


100K 
680K 
10K 
68 
390 


2.7K 
100K 
150K 
220K 
100 


10K 


0 OHM 


6.8K 
18K 
180 


33 
10K 
47 

330 


680 
560 
33K 
100 


2.7K 
680 
47 
1.2K 


10K 
22 
330 


0 OHM 


New Desti- 
Reno, [adiess [iy] Pans | ———_Descrnion | aston | 


[a es Se oe 


[Sat ae 


Ge’ Kae € 


| el ee ee ee 


cj. . ce Cc 


PARTS LIST 


R530 


1/10W R531 
1/10W R532 
1/10W R533 
1/10W R534 


R535 


1/10W R536 
1/10W R537 
1/10W R545 


R546 


R547 
1/10W R548,549 
1/10W R550 
1/10W R551 

R552 


R553 


1/10W R554 
1/10W R565,556 
1/10W R557 


R558 


559,560 


1/10W R561,562 
1/10W R563 
1/10W R564 


R565 


1/10W R566 
R567 

1/10W R570,571 

1/10W R572 


R580-583 


R584 


1/10W R586 
1/10W R587 
1/10W R588,589 


R591 


R592 


1/10W R593,594 
1/10W RS96 
1/10W R597 
1/10W R598, 599 


1/10W R601 
1/10W R602 
1/10W R603 
1/10W R604 


R605 


1/10W R606 
1/10W R608 
1/10W R609,610 


R611 


om pow em 


RK73FB2A470J CHIP R 
RK73FB2A101J CHIP R 
RK73FB2A223J CHIP R 
RK73FB2A331J CHIP R 


RK73FB2A470J 


RK73FB2A102J 
RK73FB2A331 J 
RK73FB2A680J 
RK73FB2A391J 
RK73FB2A680J 


RK73FB2A103J 
RK73FB2A222J 
RK73FB2A151J 
RK73FB2A680J 
RK73FB2A101J 


RK73FB2A471J 
RK73FB2A470J 
RK73FB2A220J 
RK73FB2A103J 
RK73FB2A821J 


RK73FB2A331J 
RK73FB2A470J 
RK73FB2A181J5 
RK73FB2A221J 
RK73FB2A101J 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


RK73FB2A333J 

RK73FB2A682J CHIP R 
RK73FB2A101J CHIP R 
RK73FB2A221J CHIP R 


RK73FB2A101J 


RK73FB2A473J 


RK73FB2A101J CHIP R 
RK73FB2A102J CHIP R 
RK73FB2A681J CHIP R 


RK73FB2A101J 


RK73FB2A471J 
RK73FB2A221J 
RK73FB2A222J 
RK73FB2A27/2J 
RK73FB2A223J 


RK73FB2A101J 
RK73FB2A682J 
RK73FB2A473J 
RK73FB2A101J 
RK73FB2A682J 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


RK73FB2A473J 

RK73FB2A101J CHIP R 
RK73FB2A682J __| CHIP R 
RK73FB2A473J CHIP R 
RK73FB2A101J CHIP R 


koe 


Description 


100 J 
22K J 


390 


J 
22K 9 J 
150 J 
68 J 


47 J 
22 J 
10K J 


330 J 
47 J 
180 J 
220 J 

J 


68K J 
100 J 
220 J 


100 J 
LOK ed 
680 J 


J 
220 J 
LAS) 
ike to 
J 


6.8K 
47K 
100 


Ga Ga Co Cot = 


J 
100 J 
6.8K J 
47K J 
100 J 


SACKS) 


RF UNIT (X44-3210-00) 


Desti- 
nation 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1710W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


RK73FB2A682J CHIP R 
RK73FB2A473J CHIP R 
RK73FB2A101J CHIP R 
RK73FB2A470J 


RK73FB2A392J 


CHIP R 


RK73FB2A103J CHIP R 
RK73FB2A471J CHIP R 
RK73FB2A103J CHIP R 


RK73FB2A102J 


6.8K 
47K 

100 

47 


cc — c & Cc 


10K 
470 
10K 


Ge Cc ce < 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
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IbO-OlUo 


RF UNIT (X44-3210-00) 


ie Desti- 


R641 


R642 
R643 
R644 
R645 
R646 


R647 
R648 
R649 
R650 
R651 


R652 
R653 
R655-656 
R657 
R658 


R659 
R690-697 
R699 
R710-712 
R800 


R801 
R802 
R803 
R804 
R901-902 


R903-906 
R908-920 
R925-928 
VR2 
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RK73FB2A821 J 
RK73FB2A271J 
RK73FB2A101J 
RK73FB2A220J 
RK73FB2A470J 


RK73FB2A392J 
RK73FB2A103J 
RK73FB2A220J 
RK73FB2A471J 
RK73FB2A183J 


RK73FB2A122J 
RK73FB2A102J 
RK73FB2A334J 
RK73FB2A182J 
RK73FB2A331J 


RK73FB2A102J 
RK73FB2A101J 
RK73FB2A821J 
RK73FB2A822J 
RK73FB2A103J 


RK73FB2A102J 
RK73FB2A181J 
RK73FB2A331J 
RK73FB2A823J 
RK73FB2A333J 


RK73FB2A101J 
RK73FB2A470J 
RK73FB2A682J 
RK73FB2A102J 
RK73FB2A151J 


RK73FB2A150J 
RK73FB2A471J 
RK73FB2A103J 
RK73FB2A392J 
RK73FB2A822J 


RK73FB2A102J 
RK73FB2A684J 
RK73FB2A182J 
RK73FB2A103J 
RK73FB2A472J 


RK73FB2A103J 
RK73FB2A104J 
RK73FB2A103J 
RK73FB2A471J 
RK73FB2A101J 


RK73FB2A470J 
RK73FB2A221J 
RK73FB2A102J 
RK73FB2A103J 
RK73FB2A223J 


RK73FB2A103J 
RK73FB2A222 
RK73FB2A271J 
RK73FB2A101J 
RK73FB2A101J 


RK73FB2A101J 
RK73FB2A101J 
RK73EB2B221J 
R12-6417-05 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIPR 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


47 

220 
1.0K 
10K 
22K 


10K 
2.2K 
270 
100 
100 


100 
100 
220 


TRIMMING POT 


PARTS LSIT 


VR3 
VR901-904 
VR905,906 


K1-3 
K4 
$800 


D1-3 
D4-7 
D8 
D10 
D1 


D12 
013 
014 
015 
D16 


D17 
D18 
019 
020 
021 


022 
D23 
024 
D25 
026 


027 
028 
029 
D30 
031 


D32 
D033 
035 
D36 
D37 


038,39 
D40 
D41 
042,43 
D46 


D47 
049 
D050 
D51 
D52 


053,54 
055 
D56 
D57 
D58 


059 
060,61 
062-69 
070 
D71 


072 
0500 


* 


* 


Pee of] ee 


R12-6427-05 
R31-0605-05 
R31-0606-05 


$51-1428-05 
$51-1420-05 
$31-2420-05 


LFBO1 
RLS245 
18V128 
LFBO1 

1$V128 


RLS135 
1$V128 
RLS135 
1$V128 
RLS135 


18V128 
RLS135 
1SV128 
RLS135 
1$V128 


RLS135 
18V128 
RLS135 
18V128 
RLS135 


1$V128 
RLS135 
1$V128 


RLS135 
1$V128 


RLS135 
1$V128 
RLS135 
18V128 
RLS135 


1$V128 
RLS135 
18V128 
DAN235K 
HSMB88ASR 


LFBO1 
1$V172 
RD6.2M(B1) 
B30-2004-05 
RD12M(B2) 


1S$355 
RD3.0M(B2) 
1S$355 
B30-2004-05 
LFBO1 


1SS355 
DAN202K 
1SV128 
RD6.2M(B1) 
RD4.7M(B2) 


1$S355 
1SV166 


Desti- 
nation 


TRIMMING POT. 47K 
VARIABLE RESISTOR 100K 
VARIABLE RESISTOR 10K 


RELAY 
RELAY 
SLIDE SWITCH 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE ~ 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
ZENER DIODE 
LED 

ZENER DIODE 


DIODE 
ZENER DIODE 
DIODE 

LED 

DIODE 


DIODE 
DIODE 
DIODE 
ZENER DIODE 
ZENER DIODE 


DIODE 
DIODE 


New ar Desti- 
acm ef] row [ on | 


RLS73 DIODE 
1SV166 DIODE 
RLS73 DIODE 
18V166 DIODE 
RLS73 DIODE 


1SV166 DIODE 

RLS73 DIODE 

1$S181 DIODE 

TC9174F IC (CMOS 1/0 EXTENSION) 
NJM2904M IC (OP AMP X2) 


MB86001 PF IC 


TA78LO9F 


DTC124EK 


FMA1 TRANSISTOR 
28C2954 TRANSISTOR 
2SC2712(Y) TRANSISTOR 
FMG4 TRANSISTOR 


3SK131(M) FET 


2SK2218(5) FET 
2SC2954 TRANSISTOR 
2SK520(K44) FET 
2SD1624(S) TRANSISTOR 


2SC2714(Y) TRANSISTOR 


3SK131(M) FET 
2SK520(K43) FET 
2SC2712(Y) TRANSISTOR 
3SK131(M) FET 
3SK184(R) FET 


3SK131(M) FET 

DIC124EK DIGITAL TRANSISTOR 
28C27121Y) TRANSISTOR 
DTC143TK DIGITAL TRANSISTOR 
28C2712(Y) TRANSISTOR 


DTC143EK 


FMC3 
DTA143EK 
FMC3 

DTA143EK 


TRANSISTOR 


TRANSISTOR 


M62363FP IC (8bit D/A CONVERTER) 
NJM2902M IC (OP AMP x4) 

NJM2903M \C (COMPARATOR X2) 
NJM78L05UA IC (VOLTAGE REGULATOR/ +5V) 
F71022 IC (DDS) 


IC (DUAL DECADE COUNTER) 


UPD74HC3906 

SN16913P IC (DUBLE BALANCED MIXERS) 
MB86001 PF Ic 

SN76514N IC (MIXER) 


IC (VOLTAGE REGULATOR/ +9V) 


TA78DSO9F IC 
B30-2134-05 LAMP 
DTA124EK DIGITAL TRANSISTOR 


DIGITAL TRANSISTOR 


DTA124EK DIGITAL TRANSISTOR 
2SC€2712{Y) TRANSISTOR 
2SK208(Y) FET 

DTC124EK DIGITAL TRANSISTOR 
2S€2712(Y) TRANSISTOR 


28€2712(Y) TRANSISTOR 
2SB1188(0,R) TRANSISTOR 
DTC124EK DIGITAL TRANSISTOR 
2SB1188(0,R) TRANSISTOR 


DIGITAL TRANSISTOR 


DIGITAL TRANSISTOR 


DIGITAL TRANSISTOR 


PARTS LIST 


Q65 
Q66 
Q70 
Q71 
0500-503 


504,505 
0506-508 
Q510,511 
0512-514 
0515 


0516-519 
0520-523 
0524,525 
0526 

0527-529 


0530 
0531 
0532 
Q533 
0534-536 


0537 
0539 
Q800 
THI 
TH2 


TH3 
TH4 


$901,902 
$903 
$904 


A501 2F 


Ref. No. | Address 


13-8705 


New 


a Parts No. 


2SA1162(Y) 


DTA114EK 
28C2712(Y) 


2SK508NV(K53) FET 


DTC114EK 
2SK508NV(K53) FET 


28€2712(Y) 


2S8D1757K 
2SC2714(Y) 
2SC2714(Y) 
157-101-53019 
157-302-53008 


157-101-53019 
157-302-53008 


W02-1687-15 
* | W02-1861-05 
W02-1660-15 


X58-3390-03 


FINAL UNIT (X45-351X-XX) 0-00 : K,P,M,M2,X 


CK73FF1H473Z CHIP C 
CC73FCH1H101J CHIP C 
CC45FCH2HO30C CERAMIC 
CC73FCH1H560d CHIP C 
CK73FF1H473Z CHIP C 


CEO4EW1HO10M ELECTRO 
CK73FB1H103K CHIP C 
CK73FB1H102K CHIP C 
CK73FB1H103K CHIP C 
CM93D2H102J MICA 


CC45FSL2H331J CERAMIC 
CC45FSL2H271J CERAMIC 
CM9302H102J MICA 

CC45FSL2H151J CERAMIC 


CM93D2H222J MICA 


CC45FSL2H181J CERAMIC 
CC45FSL2H101J CERAMIC 
CM9302H102J MICA 
CM9302H561J MICA 


CC45FSL2H471J CERAMIC 


CC45FSL2H181J 
CC45FSL2H391J 
CC45FSL2H471J 


CERAMIC 
CERAMIC 
CERAMIC 


TRANSISTOR 
DTC114EK DIGITAL TRANSISTOR 
DTC114EK DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 


28C2712(Y) TRANSISTOR 

2SC2712(Y) TRANSISTOR © 

2SC2714Y) TRANSISTOR i 
28C2712(Y) TRANSISTOR 


DIGITAL TRANSISTOR 


2SC2714{Y) TRANSISTOR 
2SC2996(Y,0) TRANSISTOR 
2SC3722K(R) TRANSISTOR 


TRANSISTOR 


28C2714(Y) TRANSISTOR 
2SC2954 TRANSISTOR 
DTA124EK DIGITAL TRANSISTOR 
2SC3722K(R) TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
THERMISTOR 100 
THERMISTOR 3K 


THERMISTOR 100 
THERMISTOR 3K 


ENCODER (FILTER) 
ENCODER (RIT/XIT) 
ENCODER (M.CH/VFO.CH) 


SUB UNIT (VCO2) 


RF UNIT (X44-3210-00) 
FINAL UNIT (X45-351X-XX) 


Desti- 


iptio : 
Description nation 


2-71 : E,E2,E3,E9 


O.047UF 2 
100PF J 
3.0PF C 
56PF J 
0.047UF Z 


1.0UF 
0.010UF_ K 
1000PF kK 
O.010UF Kk 
1000PF J 


330PF 
270PF J 
1O00PF J 
150PF J 
2200PF 


180PF 
100PF J 
1000PF J 
S60PF J 
470PF 


180PF 
390PF J 
470PF 
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i a ee ee ee iN 


IbwuOr-VUlund 


PARTS LSIT 


FINAL UNIT (X45-351X-XX) 


Parts No. 


nation 


| Ret. No. | adress |New Parts No. Description Desti- 

nation 
CC45FSL2H271J CERAMIC 270PF J C436 CK73FB1H102K CHIP C 1000PF_ Kk 

C118 CC45FSL2H391J CERAMIC 390PF J C437 CK73FB1H103K CHIP C O.010UF K 

C119 CC45FSL2H471J CERAMIC 470PF J C438 CEO4EW1H010M ELECTRO 1.0UF 

C120 * | CC45FSL2H181J CERAMIC 180PF J C439 CK73FB1H103K CHIP C 0.010UF 

C121 CC45FSL2H331J CERAMIC 330PF J C450 CK73FB1H103K CHIP C 0.010UF 


C122 CC45FSL2H820J CERAMIC = 82PF J (452-454 CK73FB1H103K CHIP C 0.010UF 
C123 CC45FSL2H331J CERAMIC  —-330PF J C455 CK73FB1H102K CHIP C 1000PF 
C124 CC45FSL2H121J CERAMIC = 120PF J C456-458 CK73FB1H103K CHIP C 0.010UF 
C125 CC45FSL2H270J CERAMIC —.27PF J C461 CC73FSL1H221J CHIP C 220PF 
CC45FSL2H151J CERAMIC —_150PF J C465 CK73FB1E104K CHIP C 0.10UF 


CC45FSL2H471J CERAM 470PF 
C128 CC45FSL2H270J CERAMIC —-.27PF J 
C129 CC45FSL2H220J CERAMIC =. 22PF J 
C130 CC45FSL2H331J CERAMIC  —330PF J 
CC45FSL2H471J CERAMIC  —470PF 


C466-471 CK73FF1C1052Z CHIP C 1.QUF 
C472,473 CK73FB1E104K CHIP C 0.10UF 
C479 CEO4EW1HO10M ELECTRO 1.QUF 
(480-485 CK73FB1H103K CHIP C 0.010UF 
C486-488 CK73FB1E104K CHIP C 0.10UF 


CC45FSL2H680J CERAMIC —68PF J C489 CC73FCH1H470J CHIP C 47PF 
C133 CC45FSL2H560J CERAMIC —-56PF J C490,491 CK73FB1H103K CHIP C 0.010UF 
C134 CC45FSL2H151J CERAMIC —-150PF J C492 CK73FB1E104K CHIP C 0.10UF 
(135 CC45FSL2H471J CERAMIC —470PF J C493 CK73FB1H103K CHIP C 0.010UF 


CC45FSL2H560J CERAMIC 


S6PF 


C494-496 CK73FB1E104K CHIP C 0.10UF 


CC45FSL2H151J CERAMIC 150PF 


C497-4993 CK73FB1H103K CHIP C 0.010UF 


C138 CC45FSL2H331J CERAMIC  —.330PF J C502 CK73FB1E473K CHIP C 0.047UF 
C139 CC45FSL2H330J CERAMIC  — 33PF J C503 CK73FB1H102K CHIP C 1000PF 
(140,141 CC45FSL2H221J CERAMIC  —220PF J (504,505 CK73FB1E473K CHIP C 0.047UF 


CC45FSL2H101J CERAMIC 


100PF 


C506 CK73FB1E223K CHIP C 0.022UF 


CC45FSL2H151Jd CERAMIC 150PF J C50 CK73FB1H681K CHIP C 680PF 
C145 CC45FSL2H120J CERAMIC —-12PF J C50 CK73FB1E473K CHIP C 0.047UF 
C146 CC45FSL2H271J CERAMIC =. 270PF J C51 CK73FB1E223K CHIPC - 0.022UF 


2147 | CC45FSL2H390J CERAMIC = 39PF J 
CC45FSL2H820J CERAMIC — 82PF 


C51 CEO4EW1C100M ELECTRO 1OUF 
C51 CC45FSL2H151J CERAMIC —_-150PF 


C150 CC45FSL2H100D CERAMIC —-10PF D C51 CK73FB1E223K CHIP C 0.022UF 
C151 CC45FSL2H121J CERAMIC —-120PF J C516 g CEO4EW1E101M ELECTRO 1OOUF 
C152 CC45FSL2H470J CERAMIC 47 F J C517 CM93D2H681J MICA 680PF 
C153 CC45FSL2H330J CERAMIC =. 33PF J C518,519 C91-1004-05 CHIP C 6800PF 
: CC45FSL2H820J CERAMIC —-82PF J C520 CK73FB1H102K CHIP C 1000PF 


C161 CC45FSL2H100D CERAMIC —_10PF D C521 CK73FB1E473K CHIP C 0.047UF 
C162 * | CC45FSL2HO90D CERAMIC —-9.0PF D C522 CEO4EW1C100M ELECTRO 1OUF 
C163 CC45FSL2H270J CERAMIC —.27PF J C523 CK73FB1E223K CHIP C 0.022UF 
C301,302 CK73FB1H103K CHIP C O.010UF K C524 CEO4EW1E470M ELECTRO 47UF 
C304 CC73FCH1H101J CHIP C 100PF J C525 CM73F2H122J CHIP C 1200PF 


C305 CC73FCH1H181J CHIP C 180PF J 
C306 CC73FCH1H390J CHIP C 39PF J 
C401 CEO4EW1C470M ELECTRO 47UF 16WV 
C402 CEO4EW1C100M ELECTRO 10UF 16WV 
C405 CEO4EW1E470M ELECTRO 47UF 25WV 


C526 CC45FSL2H151J CERAMIC 150PF 
C527 CEO4EW1E101M ELECTRO —«100UF 
(528,529 CK73FB1E104K — CHIP. C 0.10UF 
C533 CM73F2H561J CHIP C 560PF 
C550 CK73FB1E104K CHIP.C 0.10UF 


C406,407 CK73FB1E104K CHIP C O.10UF K 
C408 CEO4EW1E470M ELECTRO 47UF 25WV 
C403 CK73FB1E104K CHIP C O.10UF K 
C410 CEO4EW1C470M ELECTRO 47UF 16WV 
CK73FB1H103K CHIP C 0.010UF 


C551 CK73FB1H103K CHIP C 0.010UF 
(552,553 CK73FB1H102K CHIP C 1000PF 
C554 CK73FB1H223K CHIP C 0.022UF 
C557 CK73FB1H102K CHIP C 1000PF 
C558 CK73FB1H103K CHIP C 0.010UF 


CK73FB1H222K CHIP C 2200PF 
C414 CE04EW1C330M ELECTRO 33UF 16WV 
C415,416 CEO4EW1C101M ELECTRO 100UF 16WV 
C417 CK73FB1H103K CHIP C O.O10UF K 

CK73FB1H102K CHIP C 1000PF 


C559 CK73FB1E104K CHIP C 0.10UF 
C560-563 C91-1171-05 HVC 0.01UF 
C601 CK73FB1H103K CHIP C 0.010UF 
C602 CEO4EW1E102M ELECTRO 1000UF 
C603 CK73FB1H103K CHIP C 0.010UF 


CK73FB1H103K CHIP C O.010UF K 
CEO4EW1E470M ELECTRO 47UF 25WV 
CK73FB1H103K CHIP C O.O10UF K 
CK73FB1E104K CHIP C O.10UF kK 


C605,606 CK73FB1H103K CHIP C 0.010UF 
(608,609 CK73FB1E104K CHIP C 0.10UF 
C610,611 CK73FB1E473K CHIP C 0.047UF 
C612,613 CEO4EW1E470M ELECTRO 47UF 


C431-433 
C435 


70 


LO-G/UD 
PARTS LIST 


FINAL UNIT (X45-351X-XX) 


Desti- 
nation 


Naw a Desti- 
Ref. No. 
ef. No. | Address parts Parts No. Description nation 


CEO4EW1E102M ELECTRO 1000UF L108 L39-1223-05 TROIDAL COIL (CORE : L92-0107-05) 
CK73FF1E104Z CHIP C O.10UF Z 109,110 L39-1221-05 TROIDAL COIL (CORE : L92-0108-05) 
(621,622 CEO4EW1E470M ELECTRO 47UF 25WV 111 (34-1279-05 COIL 
C623 CK73FF1E1042Z CHIP C O.10UF 2 L112 (34-1281-05 COIL 


CK73FB1H103K CHIP C 0.010UF 


L113 


L34-1279-05 COIL 


CEO4EW1C471M ELECTRO 470UF 
C713 CK73FB1E103K CHIP C O.010UF K 
C901 CK73FB1H103K CHIP C O.010UF K 
C903 CEO4EW1H2R2M ELECTRO 2.2UF SOWV 
C05-0030-15 TRIMMER CAPACITOR — 20PF 


L114 L34-1280-05 COIL 
L115 L34-1281-05 COIL 
L116 L34-1282-05 COIL 
L301,302 L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
1303,304 L34-1035-05 COIL 


£04-0191-05 RF COAXIAL CABLE SOCKET 


(401 L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
CN3 £40-5469-05 FLAT CABLE CONNECTOR (12P) 


L450 140-2215-48 SMALL FIXED INDUCTOR (220UH) 


CN4 £40-5068-05 PIN CONNECTOR (11P) L451 L34-0943-05 COIL 
CN5 £23-0996-05 TERMINAL (TEST) L452 134-4255-05 COIL 
CN301 £40-3238-05 PIN CONNECTOR (3P) 1453 L40-4711-15 SMALL FIXED INDUCTOR 


CN302-305 £04-0191-05 RF COAXIAL CABLE SOCKET 1454 140-2221-33 SMALL FIXED INDUCTOR 
CN306,307 £23-0996-05 TERMINAL (TEST) L455,456 (34-4254-05 COIL 

CN401 £23-5745-05 FLAT CABLE CONNECTOR (20P) (457,458 L34-4255-05 COIL 

CN402 £40-5469-05 FLAT CABLE CONNECTOR (12P) L460 L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 


CN403 £40-3242-05 PIN CONNECTOR (7P) 1461-465 


L40-1092-12 SMALL FIXED INDUCTOR 


CN404 £40-3237-05 PIN CONNECTOR (2P) L466 L40-1592-15 SMALL FIXED INDUCTOR 

CN405 £40-3239-05 PIN CONNECTOR (4P) L501 * | 140-1505-48 SMALL FIXED INDUCTOR (15UH) 
CN406 £40-5470-05 FLAT CABLE CONNECTOR (13P) 502 L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
CN407 £40-3240-05 PIN CONNECTOR (5P) L503 39-0481-05 TROIDAL COIL 


CN410 £04-0154-05 


RF COAXIAL CABLE SOCKET 


L504 L33-0617-15 CHOKE COIL 


CN411 £40-3239-05 PIN CONNECTOR (4P) L505,506 (33-0699-05 CHOKE COIL 
CN412 £04-0154-05 RF COAXIAL CABLE SOCKET L507 139-1257-05 TROIDAL COIL 
CN413 £40-3238-05 PIN CONNECTOR (3P) 508,503 33-0617-15 CHOKE COIL 
CN501,502 £04-0191-05 RF COAXIAL CABLE SOCKET L510 139-0482-05 TROIDAL COIL 
CN503 £40-3240-05 PIN CONNECTOR (5P) L511 L33-0651-05 CHOKE COIL 


CN504 £40-3238-05 PIN CONNECTOR (3P) L512 (33-0617-15 CHOKE COIL 

CN505-507 £23-0996-05 TERMINAL (TEST) L513 L39-1209-25 TROIDAL COIL 

CN601 £40-3238-05 PIN CONNECTOR (3P) L514 * | L40-1505-48 SMALL FIXED INDUCTOR (15UH) 

CN602 £40-3239-05 PIN CONNECTOR (4?) 515,516 * | 192-0150-05 TROIDAL CORE (W501) 

CN603 £40-5470-05 FLAT CABLE CONNECTOR (13P) L520 L40-3985-48 SMALL FIXED INDUCTOR (390NH) 

CN604 £40-3240-05 PIN CONNECTOR (5P) L601 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 

CN605 £40-3237-05 PIN CONNECTOR (2P) L602 L40-1092-12 SMALL FIXED INDUCTOR 

W1 1J,2K | * | €37-0539-05 LEAD WIRE WITH CONNECTOR 

W501 WZ * E37-0525-05 LEAD WIRE WITH TERMINALR R 2G,2H N67-3010-46 PAN HEAD SEMS SCREW 
£37-0067-05 LEAD WIRE WITH MINIPIN PLUG K 2G,2H N87-3006-46 BRAZIER HEAD TAPTITE SCREW 
F29-0014-05 INSULATING BUSH RI RK73FB2A100J CHIP R 10 J /10W 

F401 F06-4029-05 FUSE (4A 250V) : C/5 R2-5 RK73FB2A330J CHIP R 33 J 1/10W 

F601 F53-0093-05 FUSE (5A 125V) : D/S R6-9 RK73FB2A270J CHIP R 27 J 1/10W 

R10 RK73FB2A181J CHIP R 180 J /\0W 

A401,402 J13-0075-05 FUSE CLIP : C/5 R11-13 RK73FB2A101J CHIP R 100 J 1/10W 

CF451 L72-0319-05 CERAMIC FILTER (455KHZ) R14 RK73FB2A473J CHIPR “47K J /\0W 

CF452 = L72-0333-05 CERAMIC FILTER (455KH2) R15 RK73FB2A103J CHIP R 10K J 1/10W 

CF453 L72-0366-05 CERAMIC FILTER (455KHZ) R20 RK73FB2A393J CHIP R 39K d /10W 

ul 140-2221-33 SMALL FIXED INDUCTOR R21 RK73FB2A223J ~~} CHIP R 22K J 1/10W 
L39-0480-15 TROIDAL COIL RK73FB2A104J CHIP R 100K J  1/10W 

L3 L40-2221-33 SMALL FIXED INDUCTOR R301-304 RK73FB2A104J CHIP R 100K J /\0W 

(4-10 L40-1015-48 SMALL FIXED INDUCTOR (100UH) R305 RK73FB2A473J CHIP R 47K J /10W 
L39-0491-05 TROIDAL COIL (CORE : L92-0107-05) R401 RK73FB2A100J CHIP R 10 J 1/10W 
(39-0492-05 TROIDAL COIL (CORE : L92-0107-05) R402 RK73FB2A272J CHIP R 2 Keerou OW, 
L39-0493-05 TROIDAL COIL (CORE : L92-0107-05) R403,404 RK73FB2A273J CHIPR:- 27K J 1/10W 


L39-1223-05 TROIDAL COIL (CORE : L92-0107-05) R405 RK73FB2A473J CHIP R 47K J 1/10W 
L39-1224-05 TROIDAL COIL (CORE : L92-0107-05) R406 RK73FB2A150J CHIP R i) J 1/10W 
L39-1225-05 TROIDAL COIL (CORE : 192-0107-05) R407 RK73FB2A221J CHIP R 220 TOW: 
L39-1222-05 TROIDAL COIL (CORE : L92-0107-05) R408 RK73FB2A101J CHIP R 100 J 1/10W 


71 


bO-OlUO 
PARTS LSIT 


FINAL UNIT (X45-351X-XX) 


wat Desti- 
fe [ures] neem [ewe | 


R409,410 R92-1332-05 
R411 RK73FB2A182J 
R415 RK73FB2A101J 
R416 RK73FB2A220J 
R417 RK73FB2A101J 


Address 


R511 RK73FB2A151J CHIP R 150 
R512,513 R92-1318-05 CHIP R 100 
R514-517 RS14DB3A5R6J FL-PROOFRS 5.6 
R518,519 RS140B3A150J FL-PROOF RS 15 
R520 RK73FB2A561J CHIP R 560 


R418 RK73FB2A102J 
R419 RK73FB2A104J 
R420 RK73FB2A102J 


R521,522 RS14DB3A5R6J FL-PROOF RS 5.6 
R530 R92-2543-05 FIXED RESISTOR 
R601 RK73FB2A472J CHIP R 4.7K 
R701 RK73FB2A103J CHIP R 10K 
R702 RK73FB2A101J CHIP R 100 


R421 RK73FB2A393J 
R422 RK73FB2A220J5 


R423,424 RK73FB2A331J 
R425 RK73FB2A220J 
R426 RK73FB2A103J 
R427 RK73FB2A102J 
R428 RK73FB2A222J 


R703-705 RK73FB2A562J CHIP R 5.6K 
R706 RK73FB2A472J CHIP R 4.7K 
R707 RK73FB2A821J CHIP R 820 
R708 RK73FB2A272J CHIP R 2.7K 
R709 RK73FB2A333J CHIP R 33K 


R429 RK73FB2A102J 
R439 RK73FB2A470J5 
R440 RK73FB2A152J 
R441 442 RK73FB2A332J 
R443 444 RK73FB2A101J 


R710 R92-1282-05 CHIP R 10 

R712 R92-1316-05 CHIP R 39 

R713 RK73FB2A471J CHIP R 470 

R714 RK73FB2A153J CHIP R 15K 
R12-6730-05 TRIMMING POT. 220 


R445,446 RK73FB2A472J 
R447 448 RK73FB2A101J 
R449,450 RK73FB2A222J 
R451,452 RK73FB2A101J 
R453 RK73FB2A152J 


R12-6734-05 TRIMMING POT. ‘1K 
R92-0150-05 JUMPER REST OOHM = (ANTI) 
R92-0150-05 JUMPER REST OOHM = (ANT2) 


$51-1420-05 RELAY 
$51-2417-05 RELAY 
$51-1429-05 RELAY 
$51-2423-05 RELAY 


R454,455 RK73FB2A332J 
R456 RK73FB2A333J 
R457,458 RK73FB2A104J 
R459 RK73FB2A471J 


1SS101 DIODE 
R460 RK73FB2A220J 


RLZJ5.1B ZENER DIODE 
LFBO1 DIODE 
DAP202K DIODE 
0301,302 | DSA301LA DIODE 


2461 RK73FB2A102J 
R462 RK73FB2A101J 
R463 464 RK73FB2A151J 
R465,466 RK73FB2A471J 


D303,304 LFBO1 DIODE 
R467-470 RK73FB2A330J 


D401 1S8226 DIODE 
D402 RDS. 1M(B2) ZENER DIODE 
D450 DAN235K DIODE 
D451-456 18V128 DIODE 


R471 RK73FB2A102J 
R472 RK73FB2A104J 
R473 RK73FB2A473J 
R474 RK73FB2A104J 
R475 RK73FB2A473J 


D457 DAN235K DIODE 
D501 MA27T-B DIODE 
D502,503 SVO3YS DIODE 
0504 SG-5L(R) DIODE 
D601 LFBO1 DIODE 


R476 RK73FB2A472J 
R480 RK73FB2A470J 
R481 RK73FB2A471J 
R482 RK73FB2A330J 
R483 RK73FB2A221J 


0701 DAN202K DIODE 
D702 LFBO1 DIODE 
C1 TC9174F IC (CMOS 1/0 EXTENSION) 

C402 UPC7805H IC (VOLTAGE REGULATOR/ +5V) 
1C601,602 UPC7808H IC (VOLTAGE REGULATOR/ +8V) 


R484 RK73FB2A223J 
R485 RK73FB2A822J 
R486 RK73FB2A560J 
R487-489 RK73FB2A223J 
R490 RK73FB2A681J 


C701 NJM2904M IC (OP AMP X2) 

Q1-4 FMA? TRANSISTOR 
DTC114EK DIGITAL TRANSISTOR 
FMC2 TRANSISTOR 
DTB143EK DIGITAL TRANSISTOR 


R491,492 RK73FB2A471J 
R501 RK73FB2A101J 
R502 RK73FB2A331J 
R503 RK73FB2A681J 
R504 RK73FB2A331J 


2SA1162(Y) TRANSISTOR 
28C2712(Y) TRANSISTOR 
2SD1624(S) TRANSISTOR 
2SD1406(Y) TRANSISTOR 
3SK131(M) FET 


505,506 RK73FB2A6RBJ 
R507 RK73FB2A681 J 
R508,509 R92-0696-05 

R510 RK73FB2A331J 


3SK131(M) FET 
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lS-6/U5S 
PARTS LIST 


FINAL UNIT (X45-351X-XX) 
AT UNIT (X53-3340-02) 


Desti- 
nation 


Ref. No. | Address New] Parts No. Description Desti- 
nation 


Ref. No. | Address 


Description 


0472 28€2712(Y) TRANSISTOR 105-108 L40-1011-14 SMALL FIXED INDUCTOR 

0475 3SK131(M) FET L109 134-1276-15 COIL 

Q501 2801971 TRANSISTOR L110 L39-0479-05 COIL 

Q502,503 2803133 TRANSISTOR L111 L39-0495-05 COIL | 
0504 2SD1406(Y) TRANSISTOR L112 L39-0494-15 COIL 


505,506 
0507 

Q601 
Q701 


2SC2879 
2SD1406(Y) 
DTC1431K 
DTC1141K 


TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


1110-112 


L92-0117-05 TROIDAL CORE 


N87-3006-46 
N88-3006-46 


BRAZIER HEAD TAPTITE SCREW 
FLAT HEAD TAPTITE SCREW 


Q702,703 DTD114EK 
TH452 157-502-53002 
TH701 5TP-415S 


DIGITAL TRANSISTOR 
THERMISTOR 5K 
THERMISTOR 


RD14BB2E101J RD 100 1/4W 
R3 RK73FB2A102J CHIP R 10K J = 1/10W 
R4 RD14BB2E560J RD 56 J 1/4W 

R5,6 RK73FB2A181J CHIP R 180 J 1/10W 
RK73FB2A103J CHIP R 10K 1/10W 


RK73FB2A563J CHIP R 56K /10W 

AT UNIT (X53-3340-02) R12 RK73FB2A121J CHIP R 120 J 1/10W 

CC45FSL2H330J CERAMIC =. 33PF J R13 RK73FB2A101J CHIP R 100 J /10W 

C2-8 CK73FB1E103K CHIP C O.010UF K R14 RK73FB2A563J CHIP R SOK) Fei /TOW 

C9,10 CK73FB1H102K CHIP C 1000PF_ kK RK73FB2A121J CHIP R 120 /\0W 
C11 CK73FB1E103K CHIP C O.010UF K 

CEO4EW1C0470M ELECTRO 47UF 1 RK73FB2A101J CHIP R 100 1/10W 

R17 RK73FB2A330J CHIP R 33 J 1/10W 


CK73FB1E103K CHIP C 0.010UF K R18 RK73FB2A103J CHIP R 10K J /N0W 
C16 CK73EF1E474Z CHIP C O.47UF = Z R19 RK73FB2A330J CHIP R 33 J 1/10W 
C17-19 CK73FB1E103K CHIP C O.O10UF K RK73FB2A 103 CHIP R 10K J 1/10W 
C20 CEO4EW1C101M ELECTRO 1OOUF = 16WV 
CK73FB1E103K CHIP C O.010UF K RD14BB2E100J RD 10 1/4W 
R26-30 RK73FB2A103J CHIP R 10K J /10W 


CK73EF1E474Z CHIP C 0.47UF 
C25 CK73FB1E103K CHIP C O.010UF K 
C26 : CEO4EW1C101M ELECTRO 1OOUF  16WV 
C27-37 CK73FB1E103K CHIP C O.010UF K 
CK73FB1H103K CHIP C 0.010UF 


R31 RK73FB2A472J CHIP R 47K JS  1/10W 
R32 RK73FB2A103J CHIP R 10K J 1/10W 
RD14BB2E101J RD 100 J 1/4W 


R34 RK73FB2A472J CHIP R AK 
VR101,102 | 3b RO1-3435-05 POTENTIOMETER 10K 
W12-17 R92-0679-05 CHIP R 0 OHM 
W18-28 R92-0670-05 CHIP R 0 OHM 
W29-31 R92-0679-05 CHIP R 0 OHM 


1/10W 


CK73FB1H103K CHIP C 0.010UF 
C105-108 CK73FB1H103K CHIP C O.010UF K 

TC1 C05-0031-15 TRIMMER CAPACITOR — 10PF 
C02-0023-05 VARIABLE CAPACITOR 


W32 R92-0670-05 CHIP R 0 OHM 
W34 R92-0670-05 CHIP R 0 OHM 
W35,36 R92-0679-05 CHIP R 0 OHM 
W37 R92-0670-05 CHIP R 0 OHM 
w40 2B * | £33-1984-05 PROCESSED WIRE KIT (to FIL:CN4) 


D40-0633-15 GEAR ASSY 


£04-0157-05 RF COAXIAL CABLE SOCKET 
CN3 £40-3239-05 PIN CONNECTOR (4P) 

CN4 E40-3240-05 PIN CONNECTOR (5P) 
CNS £40-3238-05 PIN CONNECTOR (3P) 
£40-3237-05 PIN CONNECTOR (2P) 


Wa40 28 * | £33-1984-05 PROCESSED WIRE KIT (to CONT:CN4) 
Wa40 2B * | €33-1984-05 PROCESSED WIRE KIT (to RL:AT1) 
w40 2B * | £33-1984-05 PROCESSED WIRE KIT (to RL:AT2) 


£40-5068-05 PIN CONNECTOR (11P) 
CN101 £40-5066-05 PIN CONNECTOR (9P) 


KI $51-2407-05 RELAY 
K101-103 $76-0401-05 RELAY 
K105-108 $76-0401-05 RELAY 


F20-1081-04 INSULATING SHEET 
Al 2M F11-1142-22 SHIELDING CASE 

A2 2M F10-1401-23 SHIELDING PLATE 
A3 1M F11-1143-14 SHIELDING COVER 
F11-1144-14 SHIELDING COVER 


M1,2 142-0453-05 DC MOTOR 


D1,2 1S$101 DIODE 
D3-8 1$S226 DIODE 
D10 1$1555 DIODE 
D101-103 181555 DIODE 
0105-108 1$1555 DIODE 


F10-2192-04 SHIELDING COVER 


J61-0307-05 BAND 


L39-0496-05 COIL 
L2 (39-0415-25 COIL 


D109,110 RLS73 DIODE. - 
1C1 SN74S74N IC (ONE SHOT MULT!) 


L40-1011-13 SMALL FIXED INDUCTOR 1C2,3 TC4066BP IC (ANALOG/ DIGITAL SW) 
L40-1011-14 SMALL FIXED INDUCTOR 1€4,5 BA6109U2 IC (MOTOR DRIVER) 
(40-1011-13 SMALL FIXED INDUCTOR 1C6 NJM2903S \C (DUAL COMPALATOR) 


(40-1011-14 SMALL FIXED INDUCTOR 


\C7 MC78L05M IC (VOLTAGE REGULATOR/ +5V) 
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bO-O/UO 


AT UNIT (X53-3340-02) 
CONTROL UNIT (X53-356X-XX) 


Parts No. 


2SC2714(Y) 
OTC114EK 

2SA1204(Y) 
DTC114EK 


CONTROL 
0-22:M2 0-71:X 2-71:E 


TRANSISTOR 


DIGITAL TRANSISTOR 


TRANSISTOR 


UNIT (X53-356X-XX) 0-11 


2-72 : E2 


CK73GB1H102K 


C92-0044-05 
C4 CK73GB1H102K 
5) C92-0032-05 


CK73GF1E104Z 


C92-0037-05 


cg C92-0032-05 
C1011 CK73GF1E104Z 
Giz C92-0037-05 


C92-0032-05 


CK73GF1E104Z 


C92-0037-05 
C17-41 CK73GB1H102K 
C42 CK73GB1H103K 


CK73GB1H102K 


C92-0044-05 


CK73GB1H103K 
C48,49 CC73GCH1H330J 
CK73GB1H103K 


C92-0044-05 


CK73GF1E104Z 


CK73GB1H103K 
C59 C92-0044-05 
C60 CK73GB1H103K 

C92-0044-05 


CC73GCH1H101J 
CK73GB1H103K 
CC73GCH1H1015 
CK73GB1H103K 
C92-0037-05 


CHIP C 
CHIP-ELE 
CHIP C 
CHIP-ELE 
CHIP C 


CHIP-ELE 
CHIP-ELE 
CHIP C 

CHIP-ELE 
CHIP-ELE 


CHIP C 
CHIP-ELE 
CHIP C 
CHIP C 
CHIP C 


CHIP-ELE 
CHIP C 
CHIP C 
CHIP C 
CHIP-ELE 


CHIP C 
CHIP C 
CHIP-ELE 
CHIP C 

CHIP-ELE 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP-ELE 


C92-0044-05 


(98-102 CK73GB1H103K 
C103, 104 CC73GCH1H220J 
C 105-107 CK73GB1H103K 


C92-0044-05 


CHIP-ELE 
CHIP C 
CHIP C 
CHIP C 
CHIP-ELE 


C105 CK73GB1H103K 
111-113 €92-0023-05 
C114 CK73GB1H103K 
C115 C92-0023-05 
C CK73GB1H103K 


CK73GB1H102K 
CK73GB1H103K 
| CC73GCH1H101J 
CK73GB1H102K 
CC73GCH1H101J 


C152 CC73GCH1H101J 


C153-175 CK73GB1H102K 
C177-183 CK73GB1H102K 
0184-187 CK73GB1H103K 


C188-223 


CK73GB1H102K 


C224,225 CC73GSL1H471J 
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DIGITAL TRANSISTOR 


4.7UF 


0.10UF 


47U 
0.010UF 
33PF 
0.01 
47UF 


0.10UF 
0.01 
47UF 
0.010UF 
47UF 


47UF 
0.010UF 


2-73 
1000PF 


47UF 


1000PF 


4 7UF 
0.10UF 


1OUF 


4.7UF 
0.10UF 


1OUF 


\OUF 
1000PF 


0.010UF 


1000PF 


F 


OUF 


OUF 


100PF 


0.010UF 


100PF 


0.010UF 


10UF 


22PF 


0.010UF 


47UF 


CHIP C 
CHIP-ELE 
CHIP C 

CHIP-ELE 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 


0.010UF 


1,0UF 


0.010UF 


1.0UF 


0.010UF 


1000PF 


0.010UF 


100PF 
1000PF 
100PF 


100PF 
1000PF 
1000PF 


0.010UF 


1000PF 


470PF 


Description 


:K,P 0-21:M 
:E3 2-74: E9 


PARTS LSIT 


a 
nation p 
C226,227 
€228,229 
C230 
C231-233 


(501-509 


(511-521 
C522 
C23 
(601-604 
C605 


C606 


401 1D 

CN1,2 i 
CN3 

CN4 : 


CNS 


CN6 
CN7 % 
CN8 : 
CN9,10 - 
CN11 


CN12 
CN501 c 
CN601 


3G A 


CK73GB1H103K 
CK73GB1H102K 
CK73GB1H103K 
CK73GB1H102K 
CK73GB1H103K 


CK73GB1H103K 
CK73GB1H102K 
CK73GF1E104Z 
CK73GB1H103K 
CK73GF1E104Z 


CK73GB1H102K 


£23-0623-04 
£40-5744-05 
£40-3239-05 
£40-5763-05 
£40-5744-05 


£40-5761-05 
£40-5742-05 
£40-5739-05 
£40-5740-05 
£40-5744-05 


£02-2015-05 
£40-5740-05 
£40-3251-05 
£06-0858-15 


FO1-1007-04 


G02-0574-04 


J19-1570-05 


L40-4705-48 
L40-1292-18 
L40-4705-48 
L40-1292-18 
L40-4705-48 


L40-1005-48 
L40-4705-48 
L77-1589-05 
78-0325-05 


N32-2606-46 


RK73GB1J101J 
RK73GB1J102J 
RK73GB1J101J 
RK73GB1J473J 
RK73GB1J102J 


RK73GB1J101J 
RK73GB1J105J 
RK73GB1J101J 
RK73GB1J102J 
RK73GB1J471J 


RK73GB1J103J 
RK73GB1J222J 
RK73GB1J104J 
RK73GB1J472J 
RK73GB1J102J 


RK73GB1J473J 
RK73GB1J102J 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 


EARTH LUG 


O.010UF K 
1000PF K 
0.010UF K 
1O00PF_ K 
0.010UF K 


0.010UF 
1000PF 


0.010UF 
0.10UF 


JO00PF K 


K 
K 

O.10UF Z~ 
K 
2 


FLAT CABLE CONNECTOR (20P) 
PIN CONNECTOR (4P) 
PIN CONNECTOR (12P) 


FLAT CABLE CONNECTOR (20P) 


FLAT CABLE CONNECTOR (26P) 
FLAT CABLE CONNECTOR (13P) 
FLAT CABLE CONNECTOR (10P) 
FLAT CABLE CONNECTOR (20P) 


SOCKET FOR IC 


FLAT CABLE CONNECTOR (20P) 


FLAT CABLE CONNECTOR (20P) 
PIN CONNECTOR (7P) 


HEAT SINK 


FLAT SPRING 


HOLDER (BATT) 


CYLINDRICAL RECEPTACLE (8P MIC) 


SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR (47UH) 


SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (47UH) 


CRYSTAL RESONATOR (11.0592MHZ) 
RESONATOR (2.0MHZ) 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP A 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 


FLAT HEAD MACHIN SCREW 


100 z 
1.0K J 
100 J 
47K J 
1.0K-* J 


100 


J 
10M J 
100 J 
1.0K oJ 
470 J 


10K J 
22Ky = 
100K J 
47K J 
10K oJ 


47K 
1.0K 


1/16W 
1/16W 
1/16W 
1/16W 
1/16W 


1/16W 
1/\6W 
1/16W 
1/16W 
1/16W 


1/16W 
1/16W 
1/16W 
1/16W 
1/16W 


1/16W 
1/16W 


Lo-6/US 
PARTS LIST 


CONTROL UNIT (X53-356X-XX) 


fe feels] ewe [ee | | a 
RK73GB1J473J CHIP R 1/16W 
RK73GB1J473J CHIP R “1/16W 
RK73GB1J103J CHIP R 1/16W 
RK73GB1J102J CHIP R : 1/16W 


RK73GB1J473J CHIP R 1/16W 


Address 4 : Description 


R505 RK73GB1J391J CHIP R 
R506 RK73GB1J271J CHIP R 
R507 RK73GB1J5473J CHIP R 
R508 RK73GB1J391J CHIP R 
R509 RK73GB1J271J CHIP R 


RK73GB1J103J CHIP R 1/16W 
RK73GB1J102J CHIP R : 1/16W EE2E3E9 
RK73GB1J473J CHIP R 1/16W 
RK73GB1J103J CHIP R 1/16W 
RK73GB1J102J CHIP R { 1/16W 


R510 RK73GB1J391J CHIP R 
R511 RK73GB1J271J CHIP R 
R512 RK73GB1J391J CHIP R 
R513 RK73GB1J271J CHIP R 
R514 RK73GB1J473J CHIP R 


RK73GB1J473J CHIP R 1/16W 
RK73GB1J103J CHIP R 1/16W 
RK73GB1J102J CHIP R : 1/16W 
RK73GB1J473J CHIP R 1/16W 
RK73GB1J103J CHIP R 1/16W 


R515 RK73GB1J391J CHIP R 
R516 RK73GB1J271J CHIP R 
R517 RK73GB1J391J CHIP R 
R518 RK73GB1J5271J CHIP R 
R513 RK73GB1J391J CHIP R 


RK73GB1J472J CHIP R 4 1/16W 
RK73GB1J153J CHIP R 1/16W 
RK73GB1J334J CHIP R 1/16W 
RK73GB1J153J CHIP R 1/16W 
RK73GB1J103J CHIP R 1/16W 


R520 RK73GB1J271J CHIP R 
R521-523 RK73GB1J473J CHIP R 
A524 RK73GB1J102J CHIP R 
R525 RK73GB1J473J CHIP R 
R526-527 RK73GB1J101J CHIP R 


RK73GB1J153J CHIP R 1/16W 
RK73GB1J105J CHIP R ‘ 1/16W 
RK73GB1J102J CHIP R i 1/16W 
RK73GB1J473J CHIP R 1/16W 
R99 RK73GB1J5102J CHIP R 4 1/16W 


R528 RK73GB1J391J CHIP R 390 
R529 RK73GB1J3271J CHIP R 270 
R530 RK73GB1J391J CHIP R 390 
R531 RK73GB1J271J CHIP R 270 
R532 RK73GB1J391J CHIP R 390 


R100-105 RK73GB1J105J CHIP R 3 1/16W 
R107 RK73GB1J105J CHIP R d 1/16W 
R108-119 RK73GB1J5104J CHIP R 1/16W 
R120-130 RK73GB1J101J CHIP R 1/16W 
R131 : RK73GB1J102J CHIP R } 1/16W 


R533 RK73GB1J271J CHIP R 270 
R534 RK73GB1J391J CHIP R 390 
R535 RK73GB1J271J CHIP R 270 
R536-539 RK73GB1J101J CHIP R 100 
R540 RK73GB1J473J CHIP R 47K 


R541,542 RK73GB1J101J CHIP R 100 
R543-546 RK73GB1J473J CHIP R 47K 
RK73GB1J103J CHIP R 10K 
RK73GB1J473J CHIP R 47K 
RK73GB1J103J CHIP R 10K 


R132,133 RK73GB1J103J CHIP R 1/16W 
R134-137 RK73GB1J101J CHIP R 1/16W 
R138-140 RK73GB1J101J CHIP R 1/16W 
R141-144 RK73GB1J102J CHIP R : 1/16W 
R145 RK73GB1J5223J CHIP R 1/16W 


R146,147 RK73GB1J473J CHIP R 1/16W 
R148-150 RK73GB1J101J CHIP R 1/16W 
R152-169 RK73GB1J101J CHIP R 1/16W 
R170 RK73GB1J474J CHIP R 1/16W 
R171 RK73GB1J102J CHIP R : 1/16W 


$62-0412-05 SLIDE SWITCH 
$501-545 $70-0439-05 TACT SWITCH 
$546-551 * | $70-0439-05 TACT SWITCH 


1$$355 DIODE 
RD7.5M(B3) ZENER DIODE 
1$S355 DIODE 
B30-2036-05 LED (RED) 
B30-2146-05 LED (ORANGE) 


R172-177 RK73GB1J101J CHIP R 1/16W 
R179-201 RK73GB1J101J CHIP R 1/16W 
R202 RK73GB1J5473J CHIP R 1/16W 
R203-214 RK73GB1J101J CHIP R 1/16W 
R215 RK73GB1J473J CHIP R /16W 


0510-519 B30-2146-05 LED (ORANGE) 

1C1,2 UPC7805H C (VOLTAGE REGULATOR/ +5V) 
C3 TA78LO8F C (VOLTAGE REGULATOR) 

C4 AT2402N10SI2.7 IC (2kbit SERIAL EEPROMM) 

C5 MB3780A C (BATTERY BACKUP) 


R216-222 RK73GB1J101J5 CHIP R 1/16W 
R223 RK73GB1J333J CHIP R 1/16W 
R224 RK73GB1J101J CHIP R 1/16W 
R225 RK73GB1J473J CHIP R 1/16W 
R226 RK73GB1J104J CHIP R 1/16W 


1C6 * | M37702S4BFP C 
C7 TC7S04F IC (20H NAND GATE) 
IC8 LC3564QMF-10 C 
IC9 TC4052BF C (4CH MPX/DE-MPx) 
C10 TC7SO4F C (2CH NAND GATE) 


R227-234 RK73GB1J103J CHIP R 1/16W 
R235-237 RK73GB1J102J CHIP R ‘ 1/16W 
R238-240 RK73GB1J101J CHIP R 1/16W 
R241 RK73GB1J473J CHIP R 1/16W 
R242,243 RK73GB1J102J CHIP R ! 1/16W 


1011 TC74VHC32F C 
C12 27C512RJLVC C 
C13 TC4052BF IC (4CH MPX/DE-MPX) 
IC14. * | TC74VHCOBF C 
1C15 TC74VHC245F C 


R244 RK73GB1J101J CHIP R 1/16W KPMXE 
R244 RK73GB1J101J CHIP R ~  A/16W E2E3E9 
R245 RK73GB1J473J CHIP R 1/16W 
R501-504 RK73GB1J473J CHIP R 1/16W 
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bO7-OlUO | 
PARTS LSIT 


CONTROL UNIT (X53-356X-XX) 
TX-RX UNIT (X57-4620-00) 


Desti- 
nation 


Address Parts No. Description 


parts 


1C16 CX010950 


IC (I/O EXPANDER) 


C52 CEO4EW1C470M ELECTRO 47UF 


1017.18 TC74VHC138F IC C53 CK73GB1E223K CHIP ¢ 0.022UF K 
1C19 * | TC74VHC573F IC C54 CQ92M1H154K MYLAR O.15UF K 
1020.21 L292K371 IC (ENCODER PROCESSOR) C55 CK73FB1H102K CHIP C 1000PF K 


122,23 CXD10950 IC (I/O EXPANDER) 


C56 CEO4EW1C101M ELECTRO 100UF 


1024 68HC05G62419553 IC 
1€25,26 TC4584BF IC (BUFF) 

127 * | ADM232LAR IC 

11028 NJM2904M IC (OP AMP X2) 

1C29 TC7S32F IC (2CH NAND GATE) 


C57 CC73ECH1H202J 
C58 CK73FB1H103K 
C59 CC73GCH1H680J 
C60 CC73GCH1H180J 
C61 CC73GCH1HO60D 


CHIP C 2000PF 
CHIP C 0.010UF 


J 
K 
CHIP C 68PF J 
J 
D 


CHIP C 18PF 
CHIP C 


6.0PF 


10501-504 UPD63456S IC C62 CC73GCH1H470J CHIP C 47PF 

Q1 DTA143EK DIGITAL TRANSISTOR C63 CK73GB1H103K CHIP C O.010UF K 

a2 DTC143EK DIGITAL TRANSISTOR C64 CEO4EW1C101M ELECTRO 1O0OUF  16WV 
03,4 DTC114EK DIGITAL TRANSISTOR C65,66 CK73GB1H102K CHIP C 1000PF_ K 


DTC143EK DIGITAL TRANSISTOR 


C67 CEO4EW1C470M ELECTRO 47UF 


DTC114EK DIGITAL TRANSISTOR C68,69 CK73GB1H102K CHIP C 1000PF 
012,13 DTA143EK ; DIGITAL TRANSISTOR C100 CEO4EW1C100M ELECTRO 10UF 16WV 
014-22 DTC143EK DIGITAL TRANSISTOR C101 CK73FF1E104Z CHIP C O.10UF Z 
023,24 DTA143EK DIGITAL TRANSISTOR C103 CEO4EW1HO10M ELECTRO 1.0UF SOWV 


DTC114EK 


DIGITAL TRANSISTOR C104 CEO4EW1C100M ELECTRO JOUF 16WV 


DTC143TK DIGITAL TRANSISTOR 
033 DTC143EK DIGITAL TRANSISTOR 
DTC114EK DIGITAL TRANSISTOR 


C105 CK73GB1H102K 
C106 CC73FCH1H102J 
C107 CK73FF1E104Z 

C108 CEO4EW1C100M 
C109 CK73FF1E104Z 


CHIP C 1000PF 
CHIP C 1000PF 


K 
J 
CHIP C Q.10UF Z 
1 
dé 


ELECTRO OUF 
CHIP C 


0.10UF 


C112 CC73FCH1H102J CHIP C 1O00PF J 

C113,114 CO92FM1H223K MYLAR 0.022UF K 

C90-2045-05 ELECTRO 2.2UF C116 CC73FCH1H102J CHIP-'G.35,. 1000PE "2g 

CK73FF1E104Z CHIP C 0.10UF 2 C118,119 CC73GCH1H271J CHIP C 270PF J 

C45 CC73FCH1H330J CHIP C 33PF J C120 CEO4EW1C100M ELECTRO 1OUF 1 
C6 C90-2045-05 ELECTRO 2.2UF 25WV 


CK73FF1E104Z 


CHIP C 0.10UF 


C121 CEO4EW1H010M 
C122 ; CC73FSL1H152J 


ELECTRO 1.0UF 
CHIP C 1500PF J 


CC73FCH1H330J CHIP C 33PF J C123 CC73GCH1H101J CHIP C 100PF J 
C15 CC73FSL1H152J CHIP C 1SO00PF = J C124 CC73GCH1H221J CHIP C 220PF J 
C16 CC73FCH1H101J CHIP C 100PF J C125 CK73GB1E223K CHIP C 0.022UF K 
17 CC73FSL1H152J CHIP C 1500PF J 
CC73FCH1H101J CHIP C 100PF J C126 CEO4EW1C100M ELECTRO 10UF 
C127 CK73GB1H103K CHIP C O.010UF K 


CK73FF1E104Z CHIP C 0.10UF 
C23 C90-2045-05 ELECTRO 2.2UF SWV 
C24 CK73FB1H223K CHIP C 0.022UF K 
C25 CK73FF1E104Z CHIP C O.10UF Z 

K 


C128 CC73FSL1H221J 
C129 CC73FCH1H101J 
C130 CEO4EW1C100M 


CHIP C 220PF_ Os J 
CHIP C 100PF ss J 
ELECTRO 10UF 


CK73FB1H223K CHIP C 0.022UF C131 CK73FF1E104Z CHIP C 0.10UF 
C132 CEO4EW1C100M ELECTRO 1OUF 16WV 
C90-2045-05 ELECTRO 2.2UF C133 CC73GCH1H101J CHIP C 100PF J 
C29 CK73FF1E104Z CHIP C O.10UF Z C134 CK73GB1E223K CHIP C 0,022UF K 
C30 CK73GB1H102K CHIP C 1000PF kK C135 CEO4EW1C100M ELECTRO JOUF 
C31 CK73FB1H471K CHIP C 470PF K 
CK73FF1E104Z CHIP C 0.10UF Z C136 CK73GB1E223K CHIP C 0.022UF K 
C137 CC73FCH1H102J CHIP C 1000PF J 
CK73GB1H102K CHIP C 1000PF C138 CC73GCH1H221J CHIP C 220PF J 
C34 C90-2045-05 ELECTRO 2.2UF SWV C139 CC73GCH1H271J CHIP C 270PF J 
C36 CC73GCH1H330J CHIP C 33PF J C140,141 CK73GB1E223K CHIP C 0.022UF K 
C37 CK73GB1H102K CHIP C 1000PF kK 
CK73GB1H103K CHIP C O.010UF K C142 CEO4EW1C100M ELECTRO 1OUF 
C143 CK73GB1E223K CHIP C 0.022UF K 
CK73FB1H102K CHIP C 1000PF C144 * | CO92FM1H683K MYLAR 0.068UF 


C41 C90-2045-05 ELECTRO 2.2UF 25WV 
C42 CK73FB1H103K CHIP C O.010UF K 
C44 CK73GB1H102K CHIP C 1O000PF kK 

CC73FCH1H121J CHIP C 120PF J 


C145 
C146,147 


CK73FB1E104K 
CC73FCH1H102J 


K 
CHIP C O.10UF K 
CHIP C 1000PF J 


C150 
C151 
C152 
C153 


CK73GB1E223K 
CEO4EW1C100M 
CC73FCH1H102J 
CC73GCH1H271J 


CHIP C 0.022UF 
ELECTRO 10UF 16WV 
CHIP C 1000PF J 

CHIP C 270PF 


CK73GB1H102K 
CK73GB1H102K 


CHIP C 
CHIP C 


1000PF 
1000PF 


13-38/05 
PARTS LIST 


TX-RX UNIT (X57-4620-00) 


| Ret. No. | Ades |New Parts No. Description Desti- 
D nation 


[aie ff hem [yom 
D nation 


C154 CK73GB1E223K CHIP C 0.022UF K C303,304 CC73FCH1H101J CHIP C 100PF J 
C155 CEO4EW1C100M ELECTRO 10UF 16WV C305 CC73GCH1H101J CHIP C 100PF J 
C156 CK73FF1E1042Z CHIP C O.10UF Z C306,307 CC73FCH1H101J CHIP C 100PF J 
C157 CK73GB1E223K CHIP C 0.022UF K C308 CC73GCH1H101J CHIP C 100PF J 


C158 C90-2045-05 ELECTRO 2.2UF 


C309,310 CC73FCH1H101J CHIP C 100PF J 


C159, 160 CK73FF1E104Z CHIP C 0.10UF 
C161 CK73GB1E223K CHIP C 0.022UF K 
C162 CEO4EW1C100M ELECTRO 10UF 16WV 
C163 CK73FF1E1042Z CHIP C O.10UF Z 
C164 CEO4EW1C100M ELECTRO 10UF 


C312,313 CC73FCH1H101J CHIP C 100PF 
C314 CC73GCH1H101J CHIP C 1O0PF = J 
C315 CC73FCH1H101J CHIP C 100PF J 
C316-320 CK73FB1H102K CHIP C 1000PF K~ 
C321 CC73FSL1H471J CHIP C 470PF 


C165 CK73FF1E104Z CHIP C 0.10UF C326,327 CK73GB1H102K CHIP C 1000PF_ K 
C166,167 CEO4EW1C0100M ELECTRO 10UF 16WV C330-333 CK73FB1H102K CHIP C 1000PF kK 
C168, 169 CK73FF1E1042Z CHIP C O.10UF Z C334 CK73GB1E223K CHIP C 0.022UF K 
C170 CK73GB1H103K CHIP C O.010UF K C335 CC73GCH1H331J CHIP C 330PF J 
C171-176 CEO4EW1C100M ELECTRO JOUF C336-340 CK73GB1E223K CHIP C 0.022UF K 


C177 CQ92M1H103K MYLAR Q.010UF K C341 CK73FF1E104Z CHIP C O.10UF 2 
C178,179 CC73FSL1H152J CHIP C 1500PF J C342 CC73FSL1H152J CHIP C 1S00PF J 
C180,181 CC73ECH1H202J CHIP C 2000PF J C343 CK73FB1H562K CHIP C 5600PF kK 
C182 CC73GCH1H331J CHIP C RX.) ee) C344 CK73GB1H472K CHIP C 4700PF kK 
C183-185 CC73FSL1H152J CHIP C 1S00PF J C345 CK73GB1E223K CHIP C 0.022UF K 
C186 CEO4EW1C100M ELECTRO 1QUF C346-348 CC73FCH1H101J CHIP C 100PF a 
C187 CC73GCH1H331J CHIP C SaUpree cd C349,350 CK73FF1E104Z CHIP C O.10UF 2 


C188 CK73GB1H562K CHIP C S600PF K 
C189 CEO4EW1C100M ELECTRO 1OUF 16WV 
C190 CC73GCH1H331J CHIP C 330PF 


C351 CK73GB1E223K CHIP C 0.022UF K 
C355 CEO4NW1C100M ELECTRO 10UF 16WV 
C356 CEO4EW1HR47M ELECTRO 0.47UF 


C191,192 CEO4NW1C100M ELECTRO 10UF 
C193 CK73GB1H103K CHIP C 0.010UF K 

C194 CEO4NW1C100M ELECTRO 10UF 16WV 
Cio; CEO4EW1HO10M ELECTRO 1.0UF SOWV 
C196,197 CEO4NW1C100M ELECTRO 10UF 


C357 CEO4EW1C100M ELECTRO 10UF 
(358-361 CK73FB1H103K CHIP C 0.010UF «K 
C363 CK73GB1H103K CHIP C O.O10UF K 
C364 C90-2045-05 ELECTRO 2.2UF 25WV 
C365-375 CK73FB1H471K CHIP C 470PF 


C198 


CEO4EW1C100M ELECTRO 10UF C376 CK73GB1 £223K CHIP C 0.022UF 


K 
C199,200 CEO4NW1C220M ELECTRO 22UF 16WV C377-379 CK73FB1H471K CHIP C 470PF K 
C201,202 CK73GF1E104Z CHIP C O.10UF 2 C381 ,382 CK73FB1H103K CHIP C O.O10UF K 
C203,204 CEO4NW1E4R7M ELECTRO 4.7UF 25WV C383 CK73GB1H102K CHIP C 1000PF K 
C205 CEO4EW1C100M ELECTRO 10UF C384 CK73FB1H102K CHIP C \O00PF kK 


C206,207 CK73GF1E104Z CHIP C 0.10UF C385 CK73GB1H103K CHIP C O.O10UF K 
C208 CK73GB1E223K CHIP C 0.022UF K C386 CK73FB1H103K CHIP C O.010UF K 
C209,210 CEO4NW1C100M ELECTRO 1OUF 16WV C387 CK73GB1H103K CHIP C O.010UF K 
C212,213 CEO4NW1HO10M ELECTRO 1.0UF SOWV C388 CK73FB1H471K CHIP C 470PF K 
C214 CK73GB1H472K CHIP C 4700PF C389,390 CK73GB1H471K CHIP C 470PF K 


C215,216 CEO4EW1C100M ELECTRO 10UF 
C218,219 CK73EF1E4742Z CHIP C O.47UF 2 
C221,222 CK73FB1H102K CHIP C 1000PF K 
C223 CEO4EW1C471M ELECTRO 470UF  16WV 
C224 CEO4EW1C100M ELECTRO OUF 


(391-394 CK73FB1H103K CHIP C 0.010UF 
C395 CK73GB1H103K CHIP C 0.010UF 
C400 CC73FSL1H471J CHIP C 470PF 

C401 CK73FB1H103K CHIP C 0.010UF 
C402 C90-2167-05 ELECTRO 1O0UF 


—~ KR KA XA 


C225 CEO4EW1C470M ELECTRO 47UF 
C226 - CEO4EW1C101M ELECTRO 1O0UF  16WV 
C227 CEO4EW1C100M ELECTRO 10UF 16WV 
C228 CEO4EW1C101M ELECTRO 100UF = 16WV 
C229 CEO4EW1C100M ELECTRO 1OUF 


CN1 £40-3239-05 PIN CONNECTOR (4P) 
CN3 £40-3239-05 * | PIN CONNECTOR (4P) 
CN4 £40-3242-05 PIN CONNECTOR (7P) 
CN5 * | £40-5747-05 PIN CONNECTOR (11P) 
CN6 £40-3243-05 PIN CONNECTOR (8P) 


C230 CEO4EW1C471M ELECTRO 470UF 
€231,232 CK73EF1E474Z CHIP C O.47UF Z 
C233 CQ92M1H154K MYLAR O.1SUF = K 
C235,236 CK73FB1H102K CHIP C 1000PF K 
C237 CEO4EW1E471M ELECTRO 470UF 


CN? £40-5736-05 FLAT CABLE CONNECTOR (26P) 
CN8 * | £40-5740-05 FLAT CABLE CONNECTOR (20P) 
CN9 £40-3240-05 PIN CONNECTOR (5P) 

CN10 £40-3238-05 PIN CONNECTOR (3P) 

CN11 £40-5741-05 FLAT CABLE CONNECTOR (8P) 


C240 CC73FSLIH152J) CHIP C 1500PF J CN12 £40-3237-05 PIN CONNECTOR (2P) 

C241 CEO4EW1H010M ELECTRO 1.0UF SOWV CN13 £04-0191-05 RF COAXIAL CABLE SOCKET 
€300,301 CC73FCH1H101J CHIP C 100PF J CN14-16 £02-2015-05 SOCKET FOR IC 

C302 CC73GCH1H101J CHIP C 100PF_ J CN17 £40-5067-05 PIN CONNECTOR (10P) 
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bO-O/lU0O 


TX-RX UNIT (X57-4620-00) 


Ref. No. | Address 


R63 


New 
parts 


78 


Parts No. 


£11-0455-05 
£11-0431-05 
£63-0401-05 
E06- 1352-05 
£11-0455-05 


£58-0428-05 
£37-0536-05 


F01-1005-04 
F11-1127-04 


G02-0574-04 
G02-0719-04 


L72-0374-05 
L72-0366-05 
40-2285-48 
L40-4785-48 
L40-1011-15 


L34-4397-05 
40-1011-15 
L40-4711-15 
L40-1011-15 
L40-1092-12 


L40-1011-15 
L40-1001-15 
L39-1245-05 
L40-2711-33 
(40-2201-12 


L40-1092-12 
L40-1001-15 


RK73FB2A103J 
RK73GB1J103J 
RK73GB1J101J 
RK73FB2A103J 
RK73GB1J682J 


RK73GB15222J 
RK73GB1J330J 
RK73GB1J183J 
RK73FB2A103J 
RK73GB1J101J5 


RK73GB1J680J 
RK73FB2A2225 
RK73GB1J101J 
RK73FB2A103J 
RK73GB1J682J 


RK73FB2A104J 
RK73GB1J392J 
RK73GB1J221J 
RK73GB15152J 
RK73GB1J103J 


RK73GB1J334J 
RK73GB15470J 
RK73GB1J151J 
RK73GB1J152J 
RK73GB1J333J 


RK73GB1J223J 
RK73GB1J102J 
RK73GB1J470J 


RK73GB1J221J 


PHONE JACK (3.5D) 


Description 


PHONE JACK 
PHONO JACK 


DIN SOCKET 


PHONE JACK (3.5D) 


SUB PLUG (D) 9P 


HEAT SINK 


SHIELDING CASE 


FLAT SPRING 
FLAT SPRING 


LEAD WIRE WITH MINIPIN PLUG 


CERAMIC FILTER (455KHZ) 
CERAMIC FILTER (455KHZ) 
SMALL FIXED INDUCTOR (220NH) 
SMALL FIXED INDUCTOR 


SMAL 


COIL 


L FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


COIL 


SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED 


NDUCTOR 


SMALL FIXED INDUCTOR 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 


SMALL FIXED 


NDUCTOR 


SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 


Cc Co. Ge Cy eo 


ape Gees Ce Cae ES, 


a a 


1/16W 
1/16W 
1/10W 


1/16W 
1/16W 
1/10W 


1/10W 
1/16W 
1/10W 


1/16W 
1/16W 
1/16W 


1/16W 
1/16W 
1/16W 


1/16W 
1/16W 


PARTS LSIT 


Desti- 
nation 


| R106 


a foe] re 


R100 
R101 
R103 
R104 
R105 


R109 
R110 
R111 
R113 


R114 
R117 
R118 

R119,120 
R121,122 


R123 
R124 
R126 
R127,128 
R129 


R130 
R131 
R132 
R133 
R134,135 


R136 
R137 
R138 
R139 
R140 


R141 
R142,143 
R144 
R145 
R146,147 


R148 
R149 
R150 ° 
R151 
R152 


R153,154 
R155 
R156 
R157 
R158, 159 


R160 
R161 
R162,163 
R164 
R165 


R166 
R167 
R168 
R169 
R170 - 


R171,172 
R173 
R174 
R175 


are Desti- 
Description naliéa 
RK73FB2A100J 
RK73GB1J472J 
RK73GB1J102J 
RK73GB1J472J 


RK73GB1J102J 


RK73GB1J154J 
RK73GB1J102J 
RK73GB1J223J 
RK73GB1J222J 
RK73GB1J104J 


RK73GB1J472J 
RK73GB1J823J 
RK73GB1J222J 
RK73GB1J223J 
RK73GB1J123J 


RK73GB1J223J 
RK73GB1J103J 
RK73GB1J183J 
RK73GB1J103J 
RK73GB1J472J 


RK73GB1J223J 
RK73GB1J101J 
RK73GB1J472J 
RK73GB1J103J 
RK73GB1J152J 


RK73GB1J331J 
RK73FB2A102J 
RK73GB1J152J 
RK73GB1J223J 
RK73GB1J470J 


RK73GB1J392J 
RK73GB1J222J 
RK73GB1J101J 
RK73GB1J472J 
RK73GB1J101J 


RK73GB1J471J 
RK73GB1J101J 
RK73GB1J471J 
RK73GB1J472J 
RK73GB1J152J 


RK73GB1J331J 
RK73GB1J222J 
RK73GB1J332J 
RK73GB1J222J 
RK73GB1J472J 


RK73GB1J103J 
RK73GB1J222J 
RK73GB1J331J 
RK73GB1J222J 
RK73GB1J331J 


RK73GB1J392J 
RK73GB1J472J 
RK73GB1J100J 
RK73GB1J471J 
RK73GB1J101J 


RK73FB2A100J 
RK73GB1J101J 
RK73GB1J123J 
RK73FB2A123J. 


R176 
R177 
R178 
R173 
R180 


New 
parts 


nation 


RK73FB2A183J 
RK73GB1J183J 
RK73FB2A153J 
RK73GB1J103J 
RK73GB1J821J 


R181 
R182 
R183 
R184 
R185 


RK73GB1J222J 
RK73GB1J103J 
RK73FB2A153J 
RK73GB15272J 
RK73GB1J153J 


R186 
R187 
R188 
R189,190 
R191,192 


R193, 194 
R196 
R197 
R198,199 
R200 


RK73FB2A222J 
RK73GB1J5223J 
RK73GB1J101J 
RK73GB1J153J 
RK73GB1J222J) 


RK73GB1J5223J 
RK73FB2A472J 
RK73GB1J103J 
RK73GB1J104J 
RK73FB2A101J 


R201 
R202,203 
R204 
R205 
R206 


RK73GB1J221J 
RK73GB1J104J 
RK73GB1J222J 
RK73GB1J272J 
RK73GB1J224J 


R207 
R208 
R209 
R215 
R220 


RK73GB15222J 
RK73GB1J123J 
RK73GB1J563J 
RK73GB1J681J 
RK73GB1J103J 


R300 
R301 
R303-319 
R320 

R323 


RK73FB2A100J 
RK73GB1J101J 
RK73GB1J101J5 
RK73GB1J102J 
RK73GB1J101J 


R325 
R330 
R331 
R332 
R334 


R335 
R336 
R337,338 
R339,340 
R343 


RK73FB2A473J 
RK73GB1J470J 
RK73GB1J102J 
RK73GB1J222J 
RK73GB1J331J 


RK73GB1J101J 
RK73GB1J102J 
RK73GB1J124J 
RK73GB1J334J 
RK73GB1J471J 


R344 
R345-347 = 
R348,349 
350,351 
R352-354 


RK73FB2A2R2J 
RK73GB1J101J 
RK73GB1J473J 
RK73FB2A473J 
RK73GB15473J 


R355 
R356 
R357 
R358 
R359 


364,365 
R366 

R367,368 
R369 


RK73GB1J5103J 
RK73GB1J473J 
RK73GB1J103J 
RK73GB1J473J 
RK73GB1J101J 


RK73GB1J222J 
R92-1252-05 


RK73FB2A473J 
RK73GB1J473J 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


18K 
18K 
15K 
10K 


2.2K 
10K 
15K 
2.7K 


22K 
100 
15K 


22K 
4.7K 
10K 
100K 


220 
100K 
2.2K 
2.7K 


2.2K 
12K 
56K 
680 


10 
100 
100 
1.0K 


47K 
47 

1.0K 
2.2K 


1.0K 
120K 
330K 


100 
47K 
47K 


10K 
47K 
10K 
47K 


0 OHM 
47K 


Q Gc c Gc. 


PARTS LIST 


1/10W 
1/16W 
1/10W 
1/16W 


1/16W 

1/16W R429 
1/10W R430 
1/16W R431,432 


1/16W R435,436 
1/16W VR1,2 
1/16W 


1/16W 
1/10W D7 
1/16W 08 
1/16W 


1/16W C4 
1/16W C5 
1/16W C6 
1/16W 


1/16W C9 
1/16W C15 
1/16W IC16 
1/16W C17 


1018 


1/10W C19-21 
1/16W 1€22 
1/16W C23 
1/16W 1024 


1025 


1/10W 1C26 
1/16W 1€27 
1/16W 1€28 
1/16W 1C23 


1030 
1C31 


1/16W 1C33 
1/16W 1034 
1/16W 1C35 


\C36 
1C37,38 


1/16W 1C39 
1/16W 140 
1/10W 1041,42 


1/16W 1044 
1/16W Q1 
1/16W 02,3 
1/16W 


1/10W 


RK73GB1J473J 
RK73GB1J5473J 
RK73FB2A473J 
RK73GB1J473J 
RK73FB2A103J 


RK73GB1J101J 
RK73FB2A103J 
RK73GB1J472J 
RK73GB1J103J 
RK73GB1J102J 


RK73GB1J470J 
RK73GB1J472J 
R12-6732-05 
R12-6742-05 


RLS73 
1SV166 
DAP202K 
RLS73 
DSP56002FC40 


MBCG24173-6173 
27C256PCJJTC-K 
27C0256PCJJUC-K 
27C0256PCJJVC-K 
MCM56824AFN20 


MCM56824AFN25 
7032LC44JLOA 
MB86001PF 
AK4318-VS 
NJM2100M 


MC74HC4053F 
NJM4560M 
AD822AR 
MC74HC4052F 
NJM2100M 


AK5340-VS 
M62363FP 
AK4318-VS 
NJM2100M 
M51131L 


NJM2100M 
M51131L 
LA4422 
PCM69AU 
AD822AR 


NJM4560M 
UPC7805H 

NJM78LO05UA 
NJM78LO8UA 
NJM3404AM 


NJM5532M 
TC7SO4F 
DTC124EK 
2SC2714(Y) 
DTC124EK 


2SC3324(G) 
2SK210(GR) 
28C2714(Y) 
2SC2712(Y) 
2SC2412K(S) 


TS-8705 


TX-RX UNIT (X57-4620-00) 


Description 


CHIP R 


CHIP R 47K J 1/16W 
CHIP R 47K J 1/10W 
CHIP R 47K J 1/16W 


CHIP R 


CHIP R J 

CHIPR 10K J 1/10W 
CHIPR 47K J 1/16W 
CHIPR 10K J i/16W 


CHIP R 


CHIP R 47 
CHIP R 47K J 

TRIMMING POT. 470 
TRIMMING POT. 22K 


1/16W 


DIODE 
DIODE 
DIODE 
DIODE 
IC 


C (GATE ARRAY) 


IC 
IC 
IC 
IC (OP AMPLIFIER) 


IC (ANALOG SW) 
IC (OP AMP X2) 
IC 

\C (HPF) 

IC (OP AMPLIFIER) 


IC (AD CONVERTER (18 Bit)) 
IC (Bbit D/A CONVERTER) 
IC 

IC (OP AMPLIFIER) 

IC (ELECTRO VOLUME) 


IC (OP AMPLIFIER) 
IC (ELECTRO VOLUME) 

C (AF POWER AMP/ 5.8W) 
C (18bit D/A CONVERTOR) 
C 


C (OP AMP X2) 
IC (VOLTAGE REGULATOR/ +5V) 
C (VOLTAGE REGULATOR/ +5V) 


| IC (VOLTAGE REGULATOR/ +8V) 


IC (OP AMP X2) 


C {OP AMP) 

IC (2CH NAND GATE) 
DIGITAL TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 


TRANSISTOR 
FET 

TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


Desti- 
nation 


79 


LbO7-O/U0O 
PARTS LSIT 


TX-RX UNIT (X57-4620-00) 
VCO2 (X58-3390-03) 


Cao Desti- 
Address Parts No. Description 


DTC124EK DIGITAL TRANSISTOR 
2SC2712(Y) TRANSISTOR 

DTA143EK DIGITAL TRANSISTOR 
DTC124XK DIGITAL TRANSISTOR 
DTC143EK DIGITAL TRANSISTOR 


VCO2 (X58-3390-03) 


B42-2437-04 S/NO LABEL 


CK73FB1H102K CHIP C 1000PF 
CC73FSL1H101J CHIP C 100PF 
CC73FCH1HO70D CHIP C 7.0PF 
CC73FCH1HO70D CHIP C 7.0PF 
CC73FCH1H220J CHIP C 22PF 


CC73FCH1H180J CHIP C J 
CC73FCH1H120J CHIP C J 
CK73FB1H102K CHIP C 1OO0PF K 
CC73FCH1HO10C CHIP C MOPreG 
CK73FB1H102K CHIP C 1OOOPF K 


C05-0331-15 TRIMMER CAPACITOR 


£23-0464-05 TERMINAL 


F11-1085-04 SHIELDING CASE 
F11-1086-14 SHIELDING COVER 


G13-0904-04 CUSHION (COVER) 


L33-0690-05 CHOKE COIL (3.3UH) 
L34-2353-05 COIL 


N30-2604-41 PAN HEAD MACHIN SCREW 


RK73FB2A682J CHIP R 6.8K 1/10W 
RK73FB2A271J CHIP R 270 1/10W 
RK73FB2A330J CHIP R 33 1/10W 
RK73FB2A472J CHIP R 4.7K 1/10W 
RK73FB2A471J CHIP R 470 1/10W 


RK73FB2A560J CHIP R 56 1/10W 


1SV164 DIODE 
2SK508NV(K52) FET 
2S€2714(Y) TRANSISTOR 
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lo-0/U0 


EXPLODED VIEW 


H M3 x6 (F) : N32-3006-46 

| M3x6 (OC) : N33-3006-41 

J M2.6 x 6 (Br-Tap) : N87-2606-46 60 

K M3x6(Br-Tap) . : N87-3006-46 ‘B 
M M2.6x8(F-Tap) : N88-2608-46 34 

P M3x10(TP-T)  :N91-3010-46 


(X53-3340-02) 


Parts with the exploded numbers larger than 700 are not supplied. 81 


bO-OlUO 
EXPLODED VIEW 


X44 (H/9) 


N32-2606-46 
: N90-3008-46 


6 (DISPLAY ASSY) 


G M2.6 x 6 (F) 
N M3 x 8 (TP) 


= 
= 
fea) 
~ 
te) 
x< 


. 
ee ee 
we 


, Keon 
| we p> / 
ss I 


BAR 


ss 


cLeaR 


35x2 


Lind 


- 
Dn 
S 
n 
Dp 
ioe) 
© 
© 


Riv 


J601 


X53 (D/4) 
Ne 
407} gp 
6 


82 Parts with the exploded numbers larger than 700 are not supplied. 


1LOo-6/US 
EXPLODED VIEW 


K M3x6(Br-Tap) +: N87-3006-46 
S M3 x 6 (F-Tap) : N88-3006-46 


'VR101 102~ 
aie 


AT UNIT 
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LO-O1VUeo 
PACKING 


21. DIN plug (7P) 24 DCcord 12 
(E07-0751-05) (E30-3157-15) 

22 DIN plug (13P) with Fuse (25A/32V) 
(E07-1351-05) (F05-2531-05) 

26 Fuse (25A/32V) 56 Bag 13 
(FO05-2531-05) (H25-0708-04) 

27 ~Fuse (4A/250V) 14 
(F06-4029-05) 

54 Bag 
(H25-0029-04) 


55 Bag 


(H25-0079-04) 
MIC Microphone 
(T91-0352-15) 
52 Carton board 
(H13-0963-04) 


50 Polystyrene foamed fixture (F) 
(H10-2791-01) 


11. UPC code label 
(B44-2163-04) 


8 Sticker 
(B42-5526-04) : K 


51 


Warranty card 
(B46-0310-03) : E,E2,E3,E9 
(B46-0410-40) : K 
(B46-0422-00) : P 
Instruction manual 
(B62-0542-00) 

Instruction manual 
(B62-0543-00) : M,M2,E2,E3 
Instruction manual 
(B62-0544-00) : M,M2,E2,E3. 
Instruction manual 
(B62-0545-00) : P,M,M2,E3,E9 
Instruction manual 
(B62-0546-00) :E 
Instruction manual 
(B62-0547-00) :E 


Polystyrene foamed fixture (R) 


(H10-2792-01) 


53 Protection cover 
(H20-1437-03) 


(H52-0730-02) 


58 Outer packing case~ 
(H62-0641-03) 


57 \|tem carton case 


LS-6/U5S 


ADJUSTMENT 


Required Test Equipment 
1. DC Voltmeter (DC V.M) 
1) Input resistance : More than 1MQ 
2) Voltage range : 1.5 to 1000V AC/DC 
Note : A high-recision multimeter may be 
used. However, accurate readings can not 
be obtained for high-impedance circuits. 


2. DC Ammeter 
1) Current range : 100mA, 1.5A, 15A, high-pre- 
cision ammeter may be used. 


3. RF VTVM (RF V.M) 
1) Input impedance : 1MQ and less than 3pF, 
min. 
2) Voltage range : 10mV to 300V 
3) Frequency range : 10kHz to 500MHz 


4. AF Voltmeter (AF V.M) 
1) Frequency range : 50Hz to 10kHz 
2) Input resistance : 1MQ or greater 
3) Voltage range : 10mV to 30V 


5. AF Generator (AG) 
1) Frequency range : 200Hz to 5kHz 
2) Output : 1mV or less to 1V, low distortion 


6. AF Dummy Load (DM. SP) 
1) Impedance : 8Q 
2) Dissipation : 3W or greater 


7. Oscilloscope 
Requires high sensitivity, and external syn- 
chronization capability (150MHz or greater). 


8. Sweep Generator (Sweep G.) 
1) Center frequency : 50kHz to SOMHz 
2) Frequency deviation : Maximum +35kHz 
3) Output voltage : 100mV or greater 


9. Standard Signal Generator (SSG) 
1) Frequency range : 50kHz to 50MHz 
2) Output : -133dBm/0.05yV to 7dBm/500mV 
3) Output impedance : 500 
4) AM and FM modulation can be possible 
Note : Generator must be frequency stable. 


10. Frequency Counter (f. counter) 
1) Minimum input voltage : 50mV 
2) Frequency range : 150MHz or greater 


11. Noise Generator (Noise G.) 
Must generate ignition noise containing harmon- 
ics beyond 30MHz. 


12. RF Dummy Load 
1) Impedance : 1502 and 50Q 
2) Dissipation : 150W or greater 


13. Linear Detector 
1) Frequency range : 30MHz 


14. Power Meter 
1) Impedance : 502 
2) Dissipation : 300VW continuous or greater 
3) Frequency limits : GOMHz or greater 


15. Spectrum Analyzer 
1) Frequency range : 100kHz to 110MHz or greater 
2) Bandwidth : 1kHz to 3MHz 


16. Detector 
1) For adjustment of BPF 


IN OUT 
oO a 
ToRFunit & OP. INGO S To oscilloscope 
OUT IN 


2) For adjustment of PLL/VCO BPF 


INO————_] OUT 
Oo Qa 
To PLL unit tae eS INGE S To oscilloscope 
OUT IN 


17. Directional Coupler 


18. Monitor Receiver 
R-1000 class 


19. Microphone 
MC-43S or MC-60S8 


20. Tracking Generator 
21. Distortion Meter 


22. Double Signal Pad (5022) 
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O-O/U0O 


ADJUSTMENT 


Preparation 


Unless otherwise specified, knobs and switches 
should be set as follows. 


POWER (2 ee ONiIstRROCESSOR fe: Center 
AT Mines iiss hend foc OCR NEG Sa Se Center 
AGC Waar Center “PWR 2a ee ee MAX 
NIBMILIEWIEIE oo ndocctoo: CentemaiCAR’s.....08 eee Center 
S OES eee es are cae een 0 
AF tase ce eaectensece tence tae 0 
PP bee cndinsenes ee MAX 


Front Panel 


I Patostalrecs epee aes 
— ATT —— 
. \ 


: 
’ jansvonsenseeoverean:,, 
i ees 


— 
On 


t— WOK PULL Semi AIP AGC AUTO «PROC WOM! menu SPLIT TO! 
iten & rae ite 
— - ' 
a AeA ABE AE -wee 
Feeaenseesseorenenescoreseys,, Ww l. 
, ’ 1] 
* auto 138 us® Cw @ FS0 Fu ae SCP POG SCAR 
VER TS-870 


MOTE 
0°o 
o 
mn) 
{} 


RE 


Heetanar alent 
BRR: 
ftoce fet en, | 
MOoE a-8 Menu 
— | 
ZEee 
‘ale 
eS 
‘COTY pee | 


iMn, Own up 


OC 13. 6Vv 
20.5A 


°o ° 
AUTO BEAT 
y 


AT 


RUSH (BaP 


Lo-6/USD 
, ADJUSTMENT 


Service Jig 


A. Lead wire with minipin plug B . Flat cable (8P) C. Flat cable (12P) 
(E37-0064-05) (E37-0581-05) (E37-0580-05) 
About 27cm About 25cm About 25cm 


How to Use 


i 


4 
CONNECTION 
section 


SY 


A = 
J 
\ 
ZL E @> 
- \ 
A 
\ Ne » 
i, 


Mh 


A Ly YF 
VEEN (ead 
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ADJUSTMENT 


Service Adjustment Mode 


Sy 


Outline 

The TS-870S is adjusted by the normal method and 
by another method using the service adjustment 
mode. 

In the adjustment mode, there are 28 menu num- 
bers AO to BB. All adjustment data items are saved 
in the EEPROM. 

When the service adjustment mode is entered, data 
is read from the EEPROM and placed in the CPU 
RAM so that settings can be modified. 

The EEPROM is updated only when data is written 
in Menu No. BA. 

Note : Transmission is possible in reception-related 
adjustment modes. 


Operation procedure 


. Adjustment mode start 


Hold down the [N.R.] key and [LSB/USB] key, and 
turn the [POWER] switch ON to enter the adjust- 
ment mode. The menu number will appear in 
M. CH on the display. 


. Adjustment mode menu number selection 


When the [M. CH/VFO. CH] control is turned, the 
menu number changes. 


. Adjustment mode data writing 


Press the [UP]/[DOWN] key or the microphone [UP]/ 
[DOWN] key in MENU No. BA. 


. Adjustment mode cancel 


When the [CLR] key is pressed, the normal 
memory-channel display returns. 

Note : If the power is switched OFF in the adjust- 
ment mode, it is canceled. 


B9 FM 
Writing into EEPROM 


Service Adjustment Mode Menu 


System Checxsum display =Clecks 
cane (Program version confirmation) 
Smeter SSB) 


Filter 8.83MHz IF filter center frequency 
correction 


AO 
Al 
A2 
A3 
A4 
A5 
A6 455kHz IF filter center frequency 
correction 


100W adjustment 
(With power meter curve) 


50W adjustment 
25W adjustment 
10W adjustment 
7MHz band 

Full-scale level setting 


SWR protection | Protection operation setting 
VSWR=3 level setting 


Power 


fh. ~ 


adjustment 


Wp] Vpls p> 
TPF} VOM © 


ALC meter 


zo 
B1 
B3 
B4 
B6 
mens 


FM deviation setting 


BB Display All LCD segments light 
(Not light ON AIR lamp) 


Display Check 


Item Condition 
1. All reset 1) DC IN : DC 13.8V 
Pushing [A=B] key down, 
[POWER] : ON. 
2 AL LCD 1) Menu No. : BB 


segments 
lignt 


PLL Section 


. 2OMHz 


frequency 
ad). 


Condition 


1) [POWER] : ON 
MODE: FM 
Receive 


2. 2OMHz 1) Display f. : 14.000MHz 
peak adj. MODE : USB 
Receive 
3. 6BOMHz BPF | 1) MODE: FM 
adj. Receive 
4. 55MHz BPF | 1) Display f. : 14.000MHz 
adj. and MODE : FM 
frequency Receive 
check 
2) Display f. : 14.000MHz 
5. Lock voltage | 1) Display f. : 30kHz 
adj. & check 
VCO1 2) Display f. : 7.489MHz 


6. Lock voltage 
adj. & check 
VCO2 


~ 


. Lock voltage 
adj. & check 
VCO3 


8. Lock voltage 
adj. & check 
VCO4 


9. Lock voltage 
ad}. 
LO2A (VCO2) 
X58-3390-03 


1) Display f. : 7.500MHz 

2) Display f. : 14.489MHz 
1) Display f. : 14.490MHz 
2) Display f. : 21.489MHz 
1) Display f. : 21.490MHz 
2) Display f. : 30.0(00MHz 


1) Display f. : 30.000MHz 


t-———__________—_ 


ADJUSTMENT 


Measurement 


Test- 
equipment 


Test- 
equipment 


f. counter 


RF V.M 


f. counter 


DC V.M 


Unit 


Unit 
rat 


Terminal 


Terminal 


CN510 
(TP) 


CN503 


IC506 
2 pin 


IC508 
11 pin 


TP501 


TP502 


15-3/US | 


Unit 


PLL 


Adjustment 
Unit | Parts Method 
Front | Display} After displaying 
panel HELLO, the display 


is reset as follows: 
DISP f. : 14.000.00 
MODE : USB 
METER : ALC 
ANT : 1 

AGC 


Check 


Specifications/Remarks 


Display should be normal 
Should be at the reset 
frequency. 


All LCD segments light. 


Adjustment 


Specifications/Remarks 


Parts Method 

TC800 | Frequency adjust. 20.000MHz + 20Hz 
L528 | MAX. 

L529 | Repeat for MAX. 

L530 

L518 | Repeat for MAX. 

L519 

L520 


Frequency check 


1.8V 


+ 


Voltage check 


155.299-55.301MHz 
1.8 + 0.03V 


4.5~7.0V 


1.8+ 0.03V 


Voltage check 4.5~7.0V 
Ree TC508 | 1.8V 1.8 + 0.03V 
se oe | et oe | eee ieee ot eee Ore 
Voltage check 4.5~7.0V 
ar 7 | Sos ea x 
REL TC509 | 1.8V 1.8 + 0.03V 
| Voltage check 4.5~7.0V 
VEO2ZR MICH 5.0V 5.0 + 0.03V 
X58- 
3390 
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bO-O/U0S 


10. Output level 
check 
LO1 (CN504) 


LO3 (CN502) 


20MHz (CN503) 


LO4 (CN501) 


11. 2OMHz 
frequency 
(Final check) 


LO2A (CN505) 


702 ICNRO9) | 


tem | conten | 


1) Display f. : 14.000MHz 
MODE : USB 
Receive 


Meaturement condition 
: 50Q terminated 


1) MODE: USB 
Receive 


Receiver Section 


Item 


= 


» DSP PElock 
voltage adj. 


. AGC voltage 
adj. 


3. MCF adj. 


4. BPF adj. 


94 


Condition 


1) Display f. : 14.000MHz 
MODE : USB 


1) Display f. : 14.000MHz 
MODE : CW 
[RF] GAIN : MAX 
[AGC] : OFF 


1) Display f. : 14.000MHz 

MODE : USB 

[AGC] : OFF 

Spectrum analyzer setting 
Center f. : 73.050MHz 
Frequency span : 50kHz 
ATT :-10dBm 
VBW, RBW : 1kHz 
V.REF : 2dB/DIV 


f. counter 


Test- 


Spectrum 
analyzer 


Tracking 
generator 


1) Display f. : 7,.000MHz Spectrum 


MODE : USB 

[AGC] : OFF 

[AIP] : OFF 

Spectrum analyzer setting 
Center f. : 7.100MHz 
Frequency span : 2MHz 


2) Display f. : 14.0(00MHz 
Spectrum analyzer setting 
Center f. : 14.000MHz 
Frequency span : 5MHz 


3) Display f. : 21.000MHz 


Spectrum analyzer setting 
Center f. : 21.200MHz 
Frequency span : 10MHz 


analyser 


Tracking 
generator 


Oscilloscope 


equipment 


ADJUSTMENT 


TX-RX 


RF 


Rear 
panel 


RF 


Measurement 


CN504 


(TP) 


Measurement 


3.50V 


CN16 


CN17 


ANT 


CN15 


Bie 


RF 


RF 


Adjustment 


Ned Specifications/Remarks 


Output level check 


—1~+6dBm (64.220MHz) 
—6~+0dBm (8:375MHz) 
-10~+0dBm (20.0000MHz) 


-10~+0dBm (10.0kHz) 


TC800 | Check 20.000MHz + 20Hz 


+0.1V 


3.00V +0.1V 


L65 Adjust so that gain 


‘| L67 is max. and band 73.043 - 79.080") 73.057 


L70 shown at right 
2 becomes flat. 


L28 Waveform is as 


L29 | shown in the figure 6.900 7:100 7.300 
L30 at the right. 

ES 

L38 


13.500 14.000 44.400 


£39 
L40 
(MHz) 


L44 


20.600 21-200 91.500 


L45 - 
L46 
(MHz) 


(28MHz 
BPF adj.) 


5. RX IF AMP 
adj. 


e Item 6 to 10 below are adjusted in the adjustment mode. To terminate the adjustment menu in the middle, save your 


6. Checksum 
check 


7. ALC voltage 
adj. 


Full-scale 
9. 8.83MHz 


IF filter adj. 


10. 455kHz 
IF filter adj. 


Condition 


1) Display f. : 29.800MHz 
MODE : USB 
[AGC] : FAST 
SSG frequency : 22.101MHz 
SSG output : -113dBm 


1) Display f. : 14.100MHz 

MODE : USB 

[AGC] : OFF 

[AIP] : OFF 

AF output : 0.63V/8Q 
SSG frequency : 14.101MHz 
SSG output : -119dBm 


1) Menu No. : AO 


1) Menu No. : Al 


1) Menu No. : A2 
SSG frequency : 14.101MHz 
SSG output : -110dBm 


2) Menu No. : A2 
SSG output : -107dBm 


3) Menu No. : A3 
SSG output : -81dBm 


4) Menu No. : A4 
SSG output : -23dBm 


1) Menu No. : A5 
SSG1 f. : 1.79980MHz 
SSG1 output : -60dBm 
SSG2 f. : 1.80260MHz 
SSG2 output : -60dBm 


1) Menu No. : A6 


ADJUSTMENT 


Measurement 


Test- 
equipment 


SSG 


Unit | Terminal | Unit 


AF V.M 
Oscilloscope 
DM. SP 


SSG 


AF V.M 
Oscilloscope 
DM. SP 


EXT. SP. | Connec- 
tion 


Front 
panel 
DC V.M RF eZ Front 
panel 
SSG Rear |ANT TX-RX 
panel 
AF V.M EXiesSP 
Oscilloscope 
DM. SP Front 
panel 
SSG1 Rear | ANT Front 
SSG2 panel panel 
Double 
signal pad 
Connec-| TP401 
Oscilloscope | tion 
(10:1 probe) TP402 


e Writing data : After items 6 to 10 have been adjusted: 


1) Menu No. : BA 
2) [UP] key : Push once time 


L52 


L75 
7 
L451 
L452 
L458 


Adjustment 


Adjust so that the 
gain is MAX. 


Repeat 2~3 times 
for MAX AF output 
reading. 


Display| Check 


(RIT/XIT] 
knob 


VR1 


[UP] 
key 


(RIT/XIT] 
knob 


2.70V 


Display : 05 


[UP] key ; Push 
once time 


The waveforms 
must cross. 


Display "rEAdy" — "good" (If "nG" is displayed, enter data again.) 
3) [CLR] key : Push once time (Adjustment mode terminated) 


LOo-G/US 


Specifications/Remarks 


settings with Menu No. BA. 


Display : E7b9 


+0.02V 


Reference display : 12+06 


Reference display : 45+10 


Reference display : 80+20 
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bOr-O/U0S 
ADJUSTMENT 


Measurement Adjustment 
Condition Test- 
equipment 
11. ATT check | 1) Display f. : 14.100MHz SSG 

SSG frequency : 14.101MHz 
SSG output : -107dBm AF V.M 
[AGC] : OFF Oscilloscope 
[AIP] : OFF DM. SP 
AF output : 1V/8Q 


a. ATT : OdB ; ATT display : None 
b. ATT [UP] key : 6dB ; ATT display : 6 
oN Sa Oe 
c. ATT [UP] key : 12dB i ATT display : 12 
PT eh BAN ae 

12 


d. ATT [UP] key : 18dB ; ATT display : 18 


e. ATT [DOWN] key : 12dB : ATT display : 
f. ATT [DOWN] key : 6dB 
g. ATT [DOWN] key : 0dB 


12. S/N check | 1) Display f. : Indicated below SSG Rear ANT 
AF VR : 0.63V/8Q panel 
SSG f. : Indicated below AF V.M sh, Se 
However, USB : +1kHz Oscilloscope 
LSB : -1kHz Distortion 
meter 
DM. SP 


Note : If the frequency is 
7.5MHz or less, AIP turns ON 
automatically. Turn AIP OFF 
with the AIP switch before 
starting measurement. 


Frequency MODE SSG output SSG MOD DEV 
100kHz AM —87dBm 1kHz 60% S/N measurement | 10dB or more. 
1.500MHz AM -77dBm 1kHz 60% 
1.8MHz LSB -119dBm OFF OFF MAX sensitivity 0.7V/8Q or more. 
3.5MHz ESE -119dBm OFF OFF measurement 
5.5MHz LSB -119dBm OFF OFF 
7.1MHz LSB -119dBm ORE OFF 
10.1MHz USB -119dBm OFF OFF 
12.5MHz USB -119dBm OFF OFF 
14.1MHz USB -119dBm OFF OFF [AIP] : ON Sensitivity down 5~15aB. 
18.1MHz USB -119dBm OFF OFF 
21.1MHz USB -119dBm OFF OFF 
24.8MHz USB -123dBm OFF OFF 
29.8MHz USB -123dBm OFF OFF 
29.8MHz FM -119dBm 1kHz 3kHz <— SINAD sentitivity 12dB SINAD or more. 
, measurement 


12@4SSB 1) Display f. : 14.100MHz SSG Rear |ANT Front |{SQL] | Set to the point Knob position 10 : 00~14 : 00 
squelch MODE : USB panel panel | VR noise disappeared. 
check [AGC] : OFF AF V.M ii. SP 
SSG frequency : 14.101MHz | Oscilloscope 
SSG output : OFF DM. SP 


2) SSG output : -101dBm Squelch should open. 


3) [SQL] VR : Fully clockwise Squelch should close. 


4) SSG output : -83dBm Squelch should open. 


+ 


14. FM squelch] 1) Display f. : 29.8MHz Set o the point 
check MODE : FM 
SSG output : OFF 


Knob position 8 : 00~12 : 00 


noise disappeared. 


2) SSG output : -119dBm 
SSG MOD : 1kHz 
SSG DEV : 3kHz 


3) [SQL] VR : Fully clockwise Squelch should close. 


4) SSG output : -100dBm 


Squelch should open. 


Squelch should open. 


1S-3/U5S 
) ADJUSTMENT 


) Adjustment 


Unit | Terminal Parts Method 
ANT RF 


15. NB adj. 1) Display f. : 14.100MHz - SoG Rear Voltage minimum 


Specifications/Remarks 


MODE : USB panel 
SSG frequency : 14.101MHz | AF V.M EXT. SP 
SSG output : -90dBm Oscilloscope 
DM. SP 
DCV.M |RF yey 
2) [NB] key : ON Noise G. |Rear | ANT Adjust output of Noise should disappear. 
{NB} VR : Center panel noise generator to 


small input (S1) and 
large input (S9) and 
check each. 


16. S-meter 1) Display f. : 14.175MHz SSG Display| S-meter level : S1 -111~-101dBm 
check MODE : USB 
{AGC] : FAST AF V.M 
[RF] GAIN : MAX Oscilloscope 
i SSG frequency : 14.176MHz |DM. SP 


SSG output : -107dBm 
2) SSG output : -83dBm S-meter level : S9 -89~-77dBm 


C2 ce 


3) [NB] key : ON S-meter level check | Same as when [NB] key off. 
17. Auto notch | 1) Display f. : 14.175MHz SSG Rear | ANT Front | Display| S-meter level check | S-meter off. 
check MODE : USB panel panel 


SSG frequency : 14.1765MHz 
SSG output : -73dBm 


) [AUTO NOTCH] key : Push (ON) al 
= Ae ees | 
18. Voice |) [AF] VR : Arbitrary Check The displayed frequency can 
check [MENU] key : Push (ON) be heard vocally. 
(equipped {[M.CH/VFO.CH] knob 
on VS-2) : Menu No. 48 


[UP] key : Step 73 
{MENU} key : Push (OFF) 
(FINE] key : Push (ON) 


7 Transmitter Section 


Measurement Adjustment 


Item Condition Test- : ; 
equipment Unit | Terminal Parts Method 


1. TX MCF adj. | 1) Display f. : 14.200MHz Tracking | RF CN10 L100 |MAX. 
MODE : USB generator 
Transmit 
Spectrum analyzer setting Spectrum 
TG output : -10dBm analyzer 
Center f. : 8.83MHz 
Span : 10kHz 
V.REF : 2dB/DIV 


Specifications/Remarks 


1 


2. TX IF AMP | 1) Display f. : 14.200MHz 50Q dummy Repeat 2 or 3 times | Reference value 
adj MODE : CW Oscilloscope for MAX. 2.5Vp-p or more 

[CAR] VR : Center 

Disconnect CN4 from the RF 


unit and connect a 502 


dummy load. Connec- 
) Transmit tion 


2) After adjustment, set [CAR] 
; VR to MAX for confirmation. 
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bO-O/U09 


Item 


3. Final base 
current 


5. NULL adj 


6. ALC 
frequency 
response adj 


Condition 


1) Display f. : 14.200MHz 
MODE : USB 
[MIC] VR : MIN 
[CAR] VR: MIN 
Final unit VR501,502 : MIN 
Connect ammeter 
+ : External power supply 
— : Power connector 
Adjust to minimum current 
with VR501 and VR502 in the 
final unit. 
Transmit 


1) Menu No. : A7 
Transmit 


1) Menu No. : A7 
Transmit 


1) TX [M.CH] key : Push 
Display f. : 29.700MHz 
MODE : CW 
Transmit 

2) TX [M.CH] key : Push 

Menu No. : A7 

Transmit 


TX power 
ad} 


The power 
meter on the 
display is 
also calibrat- 
-ed at the 
same time. 


8. TX gain adj 
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1) 50W 
Menu No. : A8 
Transmit 
After adjustment, [UP] key : Push 


2) 25W 
Menu No. : A9 
Transmit 
After adjustment, [UP] key : Push 


3) 10W 
Menu No. : AA 
Transmit 

After adjustment, [UP] key : Push 


1) 1.9MHz band 


Menu No. : AB 
Transmit 

2) 3.5MHz band 
Menu No. : AC 
Transmit 

3) 7.0MHz band 
Menu No. : AD 
Transmit 

4) 10.1MHz band 
Menu No. : AE 
Transmit 

5) 14.1MHz band 
Menu No. : AF 


Transmit 


ADJUSTMENT 


Test- 
equipment 


Ammeter 


¢ Item 4 to 13 below are adjusted in the adjustment mode. To termina 


Power meter| Rear 
panel 


Power meter| Rear 


Power meter| Front 


Measurement 


Front 
panel 


Filter 


Filter 


VR502 


[RIT/XIT] 
knob 


Wee 


Adjustment 


oi) ot [ree 


Final VR501 


Current drain 
(Minimum current) 
+250mA 


Current drain 
(Minimum current) 
+ driver current 


(250mA) + 250mA. 


te the adjustment menu in the middle, save your 


100W 


Specifications/Remarks 


First adjust VR501 and VR502 
for minimum. 

Adjust VR501 for an increase 
of 250mA when switched to 
TX. Then adjust VR502 for 
250mA over this reading. 


settings with Menu No. BA. 


Reference value 
0.5V or less 


Power meter 
panel 


Power meter 
panel 


panel 


panel 


[RIT/XIT] 
knob 


100W power check 


100W + 5W 
When unable to be set within 
the range, ALC and frequency 
response to be adjusted. 


key 


Press the [UP] key 
after the beep 
sounds for two or 
three seconds. 


9. ALC meter 
adj. 


. SWR 
protection 
ad}. 


SWR meter 
adj. 


Condition 


6) 18.0MHz band 
Menu No. : BO 
Transmit 

7) 21.0MHz band 
Menu No. : B1 
Transmit 

8) 24.9MHz band 
Menu No. : B2 
Transmit 

9) 29.7MHz band 
Menu No. : B3 
Transmit 


1) 1 dot 
Menu No. : B4 
Transmit 


2) Zone MAX 
Menu No. : B5 
Transmit 


3) Full 
Menu No. : 
Transmit 


1) Nenu No. : B7 
Transmit 
After adjustment, [UP] key : Push 


1) Menu No. : B8 
Transmit 


1) Menu No. : B9 
AG output : 1kHz/30mV 
Transmit 


1) Menu No. : B9 
AG output : 1kKHz/3mV E,X 
AG output : 1kKHz/5mV K,P,M 


\ 


ADJUSTMENT 


Measurement 


Test- 


equipment | Unit 


Power meter 


Power meter 


Through type} Rear 
power meter | panel 


Power meter 
Linear 
detector 
AG 


e Writing data : After items 4 to 13 have been adjusted: 


14. Spurious 
adj. 


15. Monitor 
level check 


1) Menu No. : BA 
2) [UP] key : Push once time 


1) Display f. : 24.900MHz 
MODE : CW 
Transmit 


1) Display f. : 21.100MHz 
MODE : USB 
[MONI] key : ON 
{MONI] VR : Center 
{MIC] VR : Center 
[AF] VR : MIN 
AG output : 1kHz/10mV 
Transmit 


[RIT/XIT} 
knob 


[RIT/XIT] 


knob 


Adjustment 


Press the [UP] key 
after the beep 
sounds for two or 


three seconds. 


[UP] key : Push 


{UP] key : Push 


lOo-6/VU0D 


Specifications/Remarks 


+0.1kHz 


3.0kKHz + 0.5kHz 


Display “rEAdy" > "good" (If "nG" is displayed, enter data again.) 
3) [CLR] key : Push once time (Adjustment mode terminated) 


Power meter} Rear 
Spectrum 
analyzer 


Power meter 
AF V.M 
Oscilloscope 
DM. SP 


AG 
AF V.M 


+1.65MHz 
spurious level MIN. 


—60aB or less 


0.2V + 0.05V 
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ibWO~OlUnO 


Item 


Processor 
check 


Condition 


——_______} 


1) Display f. : 14.200MHz 
MODE : USB 
[MIC] VR : Center 
[PROC] key : ON 
[METER] : COMP 
AG output : 1kKHz/10mV 


Game ..1) BE Ermer ere ete eal 
2) AG output : 1kHz/1mV 


. Sidetone 


1) Display f. : 14.200MHz 


check MODE : CW 
[MONI] VR : Center 
Key down 
18. CW 1) Display f. : 14.200MHz 
break-in MODE : CW 
check [VOX] key : ON 


[FULL/SEMI] key : FULL 


2) [FULL/SEMI] key : SEMI 
[DELAY] knob : Center 


19. DRU check 
(equipped 
on DRU-3) 


siz 


/x8 
1) Connect a microphone to 


the MIC jack. 
MODE : USB/LSB 
[MIC] VR : Center 
[REC] key : Push 


20. Sub tone 


1) Display f. : 29.100MHz 


MIC jack : 600Q terminated 
[A=B], [TX-B] key : Push 
[M.IN] key : Push two times 


1) Display f. : 29.100MHz 


characteristic 
check 


100 


check MODE : FM 
{[RX-M.CH] : Push 
Transmit 
ne ADS 
frequency MODE : CW 
check Transmit 
22. TX ie) 
frequency MODE : USB/LSB 


1) Display f. : 14.200MHz 


MIC jack : Connect to AG 
AG output : 1kKHz/5mV 
400Hz/5mV 
2.6kH2/5mV 
Transmit 


Measurement Adjustment 
Sainte Unit | Terminal | Unit | Parts Method 
Power meter| Rear | ANT Front | Display| Check 

panel panel 
AG Front | MIC 
AF V.M panel 


AF V.M 
Oscilloscope 
DM. SP 
Electronic 
keyer jig 


Power meter 
Oscilloscope 


Electronic 
keyer jig 


Power meter 
Linear 
detector 
Oscilloscope 
f. counter 


Microphone 


Power meter 
Oscilloscope 


AG 
AF V.M 


ADJUSTMENT 


Rear EXii-SPR 
panel 

KEY 
Rear ANT 
panel. 

KEY 


Rear | ANT 
panel 
Front | MIC 
panel 
Rear ANT 
panel 
Front | MIC 
panel 


Check 


Electronic keyer jig 
: Key down 


Hold down the [CH1], 
and talk into the 
microphone. 


Release and press 
the [CH1] key again. 


Specifications/Remarks 


COMP meter : 15~25dB 


COMP meter : 1dot light 


0.63V + 0.3V 


Full break-in operation 
(When the key is turned OFF, 
the receive mode returns 
immediately.) 


Semi break-in operation 
(When the key is turned OFF, 
the receive mode returns 

after a while.) 


Can be recorded for about 
15 seconds. 


The recorded voice must be 
played back. 


DEV : +0.5~1.0kHz 
Tone f. : 88.2~88.7Hz 


29.100.000MHz + 145Hz 


Set AG to acer 


. Change the AG 


and turn the [MIC] 
VR to set to 100W. 


frequency and 
measure the 
difference between 
the power levels at 
1.0kHz and at 
another frequency 


. Take a measure- 


ment for each USB 
and LSB. 


Within 6dB 


; ADJUSTMENT 


Measurement 
Test- 


Condition 


23. Processor 
check 


1) Display f. : 14.200MHz 
MODE : USB 
[PROC] key : ON 
{METER} key : Push 
[PROC] VR: MIN 
MIC jack : Connect to AG 
AG output : 1.0kHz/1mV 
Transmit 


2) AG output : 1.0kHz /10mV 


(20dB UP) 
Transmit 
24. AT 1) Display f. : Indicated below Through type] Rear | ANT 
MODE : CW power meter | panel 
[METER] : SWR 150€2dummy 
_ [THRU/AUTO] : AUTO 
Transmit 
After checked retuen to Frequency 
receive mode. 1.910MHz 
3.500 
2) [AT TUNE] key : ON 3.700 
7.000 
10.100 
14.000 
18.100 
21.000 
] 24.900 
29.700 


Adjustment Points 
H Side view 


Front 
panel 


AT 


CN510 (TP) 


Adjustment 


Parts 


Display 


WEN 


|. 


Method 


Change [PROC] VR 
so that the first 
segment on the 
COMP meter lights. 


Check 


Note : When 
29.700MHz and 
SWR 1.0 to 1.3, 
variable capacitor 
has flutters so that 
it does not stop, 
adjust the TC1 at 
which SWR 1.2 or 
less is acceptable. 


lOo-G/USD 


Specifications/Remarks 


Check COMP meter 


> within 15~25dB 


ON AIR LED light. 

AT TUNE LED light. 
When tuning completed, 
LEDs off. 


Begins AT tuning after enter- 
ing the transmission state. 
This should stop within 
roughly 6 seconds. 

SWR : 1.2 or less 

Power : 7OW or more 
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bO7-OlfUO 


ADJUSTMENT 


@ Upper view 


By © CN412 
0x4 
TP401 


ve @ 


L451 


CN407 
L456 L457 x 


CN413 


Fy 0 


|| & L458 
(e) 


TP402 CN404 


ae CN503 


L528 


cN501(0) 


CONNECTION 


a FILTER 


| INO Ce: 


VR502 


CN506 


© 


PLL (X44-3210-00) (B/9) FINAL (X45-351X-XX) (A/5) 
TC506 : Lock voltage adj. (VCO1) VR501,502 : Final base current FINAL 
TC507 : Lock voltage adj. (VCO2) 
TC508 : Lock voltage adj. (VCO3) FILTER (X45-351X-XX) (B/5) 
TC509 : Lock voltage adj. (VCO4) VR1_ : ALC frequency response adj. 
TC800 : 20MHz frequency adj. TC1_ : NULL adj. 
L518~520 :55MHz BPF adj. 
L528 : 20MHz peak adj. CONNECTION (X45-351X-XX) (C/5) 
L529,530 :60MHz BPF adj. L451,452,458 : RX IF AMP adj. 
L455~457 : TX IF AMP adj. 


VCO2 (X58-3390-03) 
TC1 : Lock voltage adj. (LO2A) 
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POO rusS 
3 ADJUSTMENT 


J B@ Lower view 


VR3 


VR1 Ga) 


(Ot ae 


b ; TX-RX UNIT 


RF (X44-3210-00) (A/9) TX-RX UNIT (X57-4620-00) 

VR2 : Spurious adj. VR1_ : S-meter adj. 

VR3,L89,91,92,94,95,98,99 :TX IF AMP adj. VR2 : AGC voltage adj. 

L28~31,38~40,44~46,50,52 : BPF adj. VR3 : DRU-3 recording level adj. (Adjusted to the mechanical center) 
L65,67,70,72 : MCF adj. L4 :DSP PLL lock voltage adj. 

L75,77 : RX IF AMP adj. 

L81,82 : NB adj. ” 

L100 : TX MCF adj. 
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bO-OlUO 
TERMINAL FUNCTION 


Pin No. | Name Function 
RF UNIT (X44-3210-00) (A/9) : RF 
CN2 Coaxial | RAT RX signal 
CN4 Coaxial TX drive signal 
CN5 Coaxial 1st local oscillation 73.08~103.05MHz 
Coaxial 2nd local oscillation 64.22MHz 
TX 8V 
RX 8V 
AGC voltage 
RX IF output/TX IF input 8.83MHz 
Speaker signal 
Keying signal 
AGC voltage 
exes 
ase Ta 
Analog 8V 
14V-switched 
GND 
Filter selection 15kHz 


DDS1 enable signal (LO1) 

PLL DDS latch select signal (TX : "H") 
GND 

9V 


19 

20 _|5P 5V 
cNs01| 1 [GND [GND 
al ee 
Reference signal output for TX-RX unit (20MHz) 
LO1 output (73.08~103.05MHz) 
LO2A output (64.22MHz) 


CN506 1 FMD FM modulation signal 
2 GND GND 
3 GND GND 


RF UNIT (X44-3210-00) (D/9) : PHONE 


CN901 SPI1 Phone jack through 
SPG GND 
SPO1 Phone jack output 


RF UNIT (X44-3210-00) (E, F, G, H, 1/9): VR 
Digital GND 

MIC/PWR VR 1 ao 
MIC/PWR VR 2 ‘ 
CAR/DELAYVR1 
CAR/DELAY VR 2 

5V 

Digital GND 

PROC/MONI VR 1 

PROC/MONI VR 2 

AGC/KEY VR 1 


AGC/KEY VR 2 
5V 


5V 
Width encoder B 
Width encoder A 
‘= = 


Filter selection 3kHz 

Filter selection 6kHz 

Forward wave detection voltage 
Reflected wave detection voltage 
ALC meter output 

Thermal protection 


RF serial/parallel convert clock 

RF serial/parallel convert data 

RF serial/paralle! convertor IC1 enable 
RF serial/parallel convertor IC2 enable 
DAC enable 


RF blank signal 
-6V 
GND 


TX/RX control signal Apes Shift encoder B 


Shift encoder A 
GND 

GND 

AF/RF VR 1 
AF/RF VR 2 

RIT encoder A 
RIT encoder B 
5V 

GND 

NB/SQL VR 1 
NB/SQL VR 2 
M.CH encoder A 
M.CH encoder B 
5V 


FINAL UNIT (X45-351X-XX) (A/5) : FINAL 


CN501 Drive input (From RF) 
CN502 |Coaxial[PO | TX signal output (To FILTER) 


Speaker signal 

Relay common terminal 
TX/RX control signal 

TX relay close 

TX relay open 

ALC input 

13V output when TX 


External receiver output 


GND 
FM modulation on/off signal (FM TX : "L") 
21.489~30MHz | 


1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 
1 
2 
S 
4 
5 
6 
1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 


14.489~21.489MHz 
7.489~14.489MHz 
0~7.489MHz 
Unlock detection output (Unlock : "H") 
GND 

PLL2 enable signal (LO2A) 

PLL1 enable signal (LO1) 

Clock 

PLL, DDS data 

14V 

DDS3 enable signal (LO4) 

DDS2 enable signal (LO3) 


VCO select signal 
Active "H" 


TSS) ae 
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bO-O/s/VU0 
TERMINAL FUNCTION 


[EN No.[PinNo[ Name ——~—~Funetion——SSSC=*d 


Function 


CN1 Coaxial 
CN2 Coaxial 


Cre — 


RS OED) SLOG 3S CHS = 


Power supply 13.8V connecting harness 
Power supply 13.8V connecting harness 
Power supply 13.8V connecting harness 
Power supply 13.8V connect ing harness 


FIANL UNIT (X45-351X-XX) (B/5) : FILTER 


PO Filter input signal 
ATO TX output signal (To AT) 


8V 


TX power 8V 
Forward wave detection voltage 
Reflected wave detection voltage 


TX/RX select signal output 
ANT 1/2 select signal output 
GND 


FINAL UNIT (X45-351X-XX) (C/5) : CONNECTION 


NM HIN OoaBRWDN — 


OMAN OORWN H|F WN 


Digital GND 
TX power 8V 
Pass through 
Pass through 
13.8V 

13.8V 

Digital 8V 
Analog 8V 
GND 


2 GND GND Speaker output signal input 
S GND GND Speaker GND 

4 |14S 14V CN404 Speaker GND 

5 {14S 14V Speaker output signal 

6 UCK2 | Shift register clock 13.8V 

7 UDA2 | Shift register data 13.8V 

8 ENF1 Shift register enable Analog GND 

9 DGND_ | Digital GND 


Analog GND 
Pass through 
Pass through 


CN4 1 Make for AT through/on relay ne BV 
2 24.5~30MHz ae 
3 25AT 21.5~24.5MHz Analog 8V 
4 18AT 18.5~21.5MHz AT coil tap GND 
5 14AT 14.5~18.5MHz band data GND 
6 10AT 10.5~14.5MHz 13.8V 
7 TAT 4.0~7.5MHz 13.8V 
8 4AT 2.5~4.0MHz 13.8V 
9 GND GND ; ee 
Power switch on : "H 
LOMAS 14V 13.8V 
11. +|GND GND : 


13.8V 
Analog GND 
Pass through 
Pass through 
GND 


455kHz filter select "L" : Filter on Local LO3 8.375MHz (From PLL) 
3K 455ktz filter select "L" : Filter on TX IF input 
6K 455kHz filter select "L" : Filter on GND 
TT External AT tuning control (Pass through) RX IF output 
as, External AT tuning control (Pass through) GND 


UCK2 Pass through 
UDA2_ | Pass through 
ENF1 Pass through 
VSF Pass through 
VSR Pass through 
THP Pass through 


-6V output 
GND 


TX power 8V 
RX power 8V 
AGC line 


FINAL UNIT (X45-351X-XX) (D/5) : AVR 


12 |14D 14V Fr ho ha i 
VS) yea) 14V 13.8V 
14 |14V 14V GND 
45 |14V 14V 

16 |PWS Power switch on : “H" 

V7 SP PLL power 9V 

18) SP. PLL power 5V 


Thermal protection on : " 
TX 13.8V 


aN 13.8V 
Scie del ymca Digital 8V 
GND |GND : 
Digital 13.8V 
14S 13.8V SecA 
14S 13.8V g 


UCK2 | Pass through 
Pass through 
Pass through 


GND 
GND 
13.8V 


13.8V 
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CN3 


CN No.| Pin No. 


TP 


TERMINAL FUNCTION 


Function 
13.8V 


Power switch on: "H 
13.8V 


GND GND 


CN605 1 MOT+ |Moter drive + 
Z: MOT — | Motor drive - 


FINAL UNIT (X45-351X-XX) (E/5) : RELAY 


TX/RX select signal input 


2 ANTS | ANT 1/2 select signal input 
3 GND GND 
Coaxial | ATO TX signal input (From FILTER) 
Coaxial | RAT RX signal output (To RF) 
Coaxial | AT1 Input/output to AT (RX : Output, TX : Input) 
Coaxial | AT2 Input/output to AT (RX : Input, TX : Output) 
TP ANT1 GND 
TP ANT2 GND 
TP ANT1 signal line 


ANT2 signal line 
AT UNIT (X53-3340-02) 


cNT [oa] 
CN | Coa 


+5V reference voltage for A/D 


VC2 position detection, VR101 output 
GND 


VC1 position detection, VR102 output 


Motor 2 drive - 


M2+ Motor 2 drive + 
M1- Motor 1 drive — 
5 M1+ Motor 1 drive + 


CN7 
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NC 
F15 Power line 11~14V 
GND GND 


CN6 ATA Make for AT through/on relay He 2KON 
NC 


ATG GND for discriminating that is connected 
to microcomputer 

SPED Motor speed control pulse 

APRE Control selection 
"H" : Preset type, "L" : Auto tuning type 

VRE +5\V reference voltage for A/D 

PR22 Motor 2 control signal 

PR21 Motor 2 control signal 

POD2 |VC2 position detection 

PR12 Motor 1 control signal 

PR11 Motor 1 control signal 

POD1 VC1 position detection 

GND GND 


24.5~30MHz 


21.5~24.5MHz 
NC 
18AT 18.5~21.5MHz AT coil tap 
14AT 14.5~18.5MHz band data 
10AT 10.5~14.5MHz 
TAT 4.0~7.5MHz 


2.5~4.0MHz 


Not FM TX signal 
VCO selest signal 

VCO select signal 

VCO select signal 

VCO select signal 

PLL unlock signal 

GND 

PLL2 enable signal 

PLL1 enable signal! 

PLL serial clock 

PLL serial data 

Digital 13.8V 

DDS3 enable signal 

DDS2 enable signal 

DDS1 enable signal 

TX control signal 

GND 

PLL power 9V (Pass through) 
PLL power 5V (Pass through) 
GND 
—6V (Pass through) 

PLL power 5V (Pass through) 

PLL power 9V (Pass through) 
Power control signal 

13.8V 

13.8V 

Digital 13.8V . 

Digital 13.8V 

Thermal protection 

Reflected wave analog voltage 
Forward wave analog voltage 
Enable for 1C1 on FILTER board 
Serial data for |C1 on FILTER board 
Serial clock for IC1 on FILTER board 
AT-300 control signal 
AT-300 control signal 
6kHz filter select signal 
3kHz filter select signal 
15kHz filter select signal 
Digital 5V 
Main encoder pulse A 
Main encoder pulse B 
Digital GND 


Internal AT speed control signal 
Internal AT control select signal 
Reference voltage for A/D convertor 
Motor 2 control signal 

Motor 2 control signal 

Motor 2 position voltage 

Motor 1 control signal 

Motor 1 control signal 

Motor 1 position voltage 

GND 
GND 
Communication inhibit signal from TS-870S 
Communication inhibit signal from personal computer 
TX data from TS-870S 

RX data from personal computer 


eng ng 


TS-870¢ 
TERMINAL FUNCTION 


GH No,[PnN[ Name [__Funaion feo] [Name | anetion 


Key jack sensing signal 1 LED goes off contro! signal 
Electronic keyer dash signal 2 KO Key input U 

8 DOT Electronic keyer dot signal 3 K1 Key input 1 

g GND GND 4 K2 Key input 2 

(OY io) DSP control data bus 5 K3 Key input 3 

Wil (aaa DSP control data bus 6 K4 Key input 4 

V2 Wn DSP control data bus 7 K5 Key input 5 

cubis DSP control data bus 8 |K6 key input 6 

14 |H4 DSP control data bus o K7 Key input 7 

Hon Wald DSP control data bus 10 |PSW Power switch input signal 

16 |H6 DSP control data bus 11 |ENL4 Enable for C501 on SW board 

HE Adz DSP control data bus WZ SVEN Enable for |C502~504 on SW board 


18 |HENA_ |DSP A enable signal 
DSP B enable signal 
DSP read/write control signal 
GND 
HAO .|DSP control address bus 


13 |UDA1 Serial data for SW board 

14 |UCK1 Serial clock for SW board 

155) GATE AT tune LED contro! signal 

1G Rs TX control signal (TX LED control) 
7S 1C501~504 reset signal 


3 |HAI DSP control address bus 18 | 5V 5V 

4 |HA2 DSP control address bus Digital 5V 

5 GND GND Digital GND 

6 BEEP | Beep control signal 

7 MD Microphone down signal Width encoder pulse B 
8 MU Microphone up signal WEBA. | Width encoder pulse A 
3) SS Standby switch SENB | Shift encoder pulse B 


10 |GND GND 

11 KEY Key down signal 

12 |DRST  |DSP reset signal 

VSP SVEKY TX wave control signal 

14 |RXC RX control signal 

NS. IAPAC TX control signal 

16 |AMUT | AF mute signal 

17. |VCEN_ | TX-RX unit 1C26 enable 

18 |UCK2  |TX-RX unit serial clock 

19 |UDA2 | TX-RX unit serial data 

20 |DREN |DRU-3 control enable signal 

21 |PLUL | TX-RX unit PLL unlock signal 

22 |PLEN_ |TX-RX unit PLL control enable signal 
DRU-3 end of message 

VS-2 busy signal 

VS-2 synthesize control signal 

GND 
Digital 5V 
AGC VR analog voltage 
KEY VR analog voltage 
PROC VR analog voltage 
MONI VR analog voltage 
DGND_ | Digital GND 


SENA | Shift encoder pulse A 
GND 


Digital 5V 
g RENB_ |RIT encoder pulse B 
10 |RENA_ {RIT encoder pulse A 
oq VAF AF VR analog voltage 
12 |VRF RF VR analog voltage 
GND 


Digital 5V 
16 |CENB_ |Click encoder pulse B 
17. |CENA_ {Click encoder pulse A 
VNB NB VR analog voltage 
SQL VR analog voltage 
GND 


Standby switch 


GND 
-6 -6V 
RF mute signal 


Enable for IC7 on RF board 
9 ENR2 Enable for |C2 on RF board 
10 |ENR1 Enable for IC1 on RF board 
WM UDA2 | Serial data for RF board 
Serial cl6ck for RF board 


Digital 5V 
VCAR_ | CAR VR analog voltage 
VDLY DELAY VR analog voltage 
VMIC MIC VR analog voltage 
PWR VR analog voltage 
Digital GND 


Bs ere 
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Thermal protection 


LCD driver control serial clock 
LCD goes off contro! signal 
LCD dimmer control signal 
GND 


CONTROL UNIT (X53-356X-XX) (B/4) : SW 


CN501| 1. |DGND [Digital GND 
2 |5D Digital 5V 


1 Digital 5V 15 |ALM ALC meter analog voltage 

2 14D Digital 13.8V 16 |VSR Reflected wave analog voltage 
3 14D Digital 13.8V il? | NaSTF Forward wave analog voltage 
4 |ENL2  |LCD driver control enable signal 18 | 6K 6kHz filter select signal 

5 |ENL3_ |LCD driver control enable signal 19 | 3K 3kHz filter select signal 

6 LCD driver control serial data 20 | 15K 15kHz filter select signal 

j 

8 

3 
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(o) 
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TERMINAL FUNCTION 


1C501~504 reset signal 

TX control signal (TX LED control) 
AT tune LED control signal 
Serial clock 

Serial data 

1C502~504 enable 

1C501 enalbe 

Power switch output signal 
Key output 7 

Key output 6 

Key output 5 

Key output 4 

Key output 3 

Key output 2 

Key output 1 

Key output 0 

LED goes off control signal 


Standby switch 
Microphone down signal 
Microphone up signal 

8V for microphone 

GND 

MIC GND 

Microphone signal! output 


TX-RX UNIT (X57-4620-00) 


1 
2 
3 
4 


[TIF 


[TX IF output (455kHz) 
TIF GND 
RX IF input (455kHz) 
RIF GND 


Local 4 input (466kHz) 

LO4 GND 

FM modulation output (To PLL) 
FMD GND 

Microphone signal input 
MIC GND 5 
GND 

Microphone standby switch 
Microphone up 
Microphone down 

8V for microphone 


OMNIA TBWNHY H-INOOKR WN H-|[FRWN 
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GND 

MIC GND 

Microphone signal output 
DRU-3 playback signal input 
Digital 5V for DRU-3 

GND 

End of message (End : “H’) 
Over flow signal (Over flow : "L") 
DRU-3 enable 

DRU-3 serial data 

DRU-3 clock 


2 ee ee 


= 


Audio signal 

GND 

VS-2 control data 

VS-2 control data clock 
VS-2 busy 

VS-2 synthesize control 
5V for VS-2 

GND 


NO —$10NOOPWNY H|[WNH -/OBRWN 


DSP data address 

DSP data address 

DSP data address 

GND 

Beep control signal 
Microphone down signal 
Microphone up signal 
Standby switch 

GND 

Key down signal 

DSP reset signal 

TX wave control signal 

RX control signal 

TX control signal 

AF mute signal 

IC26 enable 

Serial clock for TX-RX unit 
Serial data for TX-RX unit 
DRU-3 enable 

TX-RX unit PLL unlock signal output 
TX-RX unit PLL enable 

DRU-3 end of message signal output 
VS-2 busy signal 

VS-2 synthesize control signal 
GND 

GND 

TX inhibit signal from TS-870S 
TX inhibit signal from personal computer 
TX data from TS-870S 

RX data from personal computer 
Key jack sensing signal 
Electronic keyer dash signal 
Electronic keyer dot signal 
GND 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP A enable signal 

DSP B enable signal 

DSP read/write control signal 
Analog 13.8V 

Digital 8V 

13.8V 

Analog 8V 

GND 

AF input when headphone through 
GND 

Headphone AF output 

GND 

13.8V 

Analog 8V 

RxXaee ie 

Teak 

AGC voltage 

Keying signal 

Speaker signal output 

Internal speaker AF output 
GND 


L9S-6/US 
TERMINAL FUNCTION 


EN No. [Pin No. 
20MHz reference signal tor PLL, DPS (From PLL) 


EN No: [Pin No 


GND GND 
GND GND 
KEYS Key jack sensing signal 


Key down signal 
GND GND 


External speaker signal output 
Signal input when external speaker not connected 


RX data from personal computer 
RXD TX data from TS-870S 


Electronic keyer dash signal 
Electronic keyer dot signal CTS TX inhibit signal from TS-870S 


TX inhibit signal from personal computer 


OMNOOPWN -|[HMKWN = 
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Key switch signal 

Open when using paddle 
GND 

RTTY signal 

GND 

RTTY signal 


GND 
LCD dimmer control signal 
BLANK |LCD goes off control signal 
UCK1 LCD driver control serial clock 
LCD driver control serial data 
ENL3 LCD driver control enable signal 
ENL2 LCD driver control enable signal 
14D Digital 13.8V 

14D Digital 13.8V 

Digital 5V 
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RX audio output 

ANO GND 

Squelch open : GND, Squelch close : open 
S-meter voltage output 


ss 
jo) 
ol 
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GND 
Standby switch when using PKD input 
(Front panel microphone input is muted) 


TX input 
PKD GND 
Standby switch 


10: 


TS-870S pc soarp views 


LCD ASSY (B38-0736-05) LCD ASSY (B38-0736-05) 
Component side view Foil side view 


[Ra (EZ) [R11] 
LR | 
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YHILYIANI 


HILYSANI 
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PCBOARD VIEWS |9-8/05 


RF UNIT (X44-3210-00) (C/9) RF UNIT (X44-3210-00) (C/9) 
Component side view Foil side view 


——= » 


2 pepase 
ak. 

Me 
see: 


[} Component side 
Foil side 


VCO2 (X58-3390-03) VCO2 (X58-3390-03) 
Component side view Foil side view 
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1LS-G/US PC BOARD VIEW gina unit (x45-351x-xx) (0/5) : FINAL 


Component side view 
0-00 : K,P,M,M2,X 
a pe BS) 
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Component side 
Foil side 
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FINAL UNIT (X45-351X-XX) (A/5) : FINAL 


Foil side view 


0-00 
2-71 


K,P,M,M2,X 
E,E2,E3,E9 


Component side 
Foil side 


PCBOARDVIEW 1S-8/70S 
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TS-870S PC BOARD VIEW ss rinat unt (x45-351x-XxX) (B/5) : FILTER 


[=] Component side Component side view 0-00: K,P,M,M2,X 2-71: E,E2,E3,E9 
[“) Foil side 
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FINAL UNIT (X45-351X-XX) (B/5) : FILTER PC BOARD VIEW 13-8708 


Foil side view 0-00:K,P,M,M2,X 2-71: E,E2,E3,E9 


(“) Component side 
("3 Foil side 
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|S>-38/05 PC BOARD VIEWS 


FINAL UNIT FINAL UNIT 
(X45-351X-XX) (D/5) : AVR (X45-351X-XX) (D/5) : AVR 
Component side view Foil side view 

0-00 : K,P,M,M2,X 0-00 : K,P,M,M2,X 

2-71 : E,E2,E3,E9 2-71 : E,E2,E3,E9 


FINAL UNIT FINAL UNIT 
(X45-351X-XX) (E/5) (X45-351X-XX) (E/5) 
: RELAY : RELAY 

Component side view _ Foil side view 

0-00 : K,P,M,M2,X 0-00 : K,P,M,M2,X 

2-71 : E,E2,E3,E9 2-71 : E,E2,E3,E9 
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Foil side | 
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TS-870S pc soarp views 


CONTROL UNIT (X53-356X-XX) (D/4) : MIC 
Component side view P 

0-11: K,P 0-21:M 0-22:M2 0-71:X 
Ce Be 22d 2-/b.6coue IAL eo 


CONTROL UNIT (X53-356X-XX) (D/4) : MIC 
Foil side view 

0-11:K,P 0-21:M 0-22:M2 0-71: X 
Zoi des cee =) 2. EZ, 32-73 4b 3802-147 ES 


X53-356 D/4 JL2-0S62 
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X55 e356 0/4. ST etOs6e 


~_} Component side 
[} Foil side 
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FINAL UNIT (X45-351X-XX) (C/5) 
-CONNECTION Foil side view 


0-00 : K,P,M,M2,X 
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J72-0364-01 (C/5) 


PCBOARDVIEW | 5-8/0 
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TS-670S 


DRU-3 (DIGITAL RECORDING UNIT) 


DRU-3 Circuit Diagram 


X43-3090-20 


1C901, 902 : MB88306PF 
IC903 : M62003FP 
1C904 : ISD2560G! 
IC905 : TC74HC112AF 


C909 


0.01 


R907 10K 


IONS 615 SF lO = 160) ich) Oe 
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TS-8705 


PG-2Z (DC CABLE) 


PG-2Z External View 


PG-2Z Parts List 


New | eae 
Parts No. warts | Description 


E30-3157-15 | DC cable assy 


Fuse (25A/32V) 


FQ5-2531-05 


| 
| 
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TS-870S 


SPECIFICATIONS 


Item 


Rating 


Mode 


J3E (LSB, USB), A1A (CW), ASE (AM), F3E (FM), F1D (FSK) 


| Number of memory channels 


100 


eee ee 
| Antenna impedance 


| Supply voltage 
Grounding method 
| Current Transmit (Max.} 
Receive (No signal) 
| Usable temperature range 

Frequency stability (-10°C to +50°C) 

Frequency accuracy (At room temperature) 

Dimensions [W x H x D] 

| (Projections included) 

| Weight 


—_—_—_—_— 


TRANSMITTER 


160m band 
80m band 
40m band 
30m band 
20m band 
17m band 
15m band 
12m band 
10m band 


| Frequency range 


Output power’® 


Min. 
Min. 


Modulation 


Spurious emissions 
Carrier suppression 


Unwanted sideband suppression (Modulation frequency 1.0kHz) 
Maximum frequency deviation (FM) | Wide 
Narrow 
Transmit frequency characteristics (-6dB) 
(TX lower cutoff : 300Hz, TX bandwidth : 2.3kHz) 
XIT shift frequency range 
Microphone imppedance 
1.81MHz : Europe, France, Holland; 1.83MHz : Belgium, Spain 
1.85MHz : Belgium, France, Holland, Spain 
3.8MHz : Europe, Belgium, France, Holland, Spain 
7.1MHz : Europe, Belgium, France, Holland, Spain 
Belgium, Spain : 10W fixed on 160m band 


SSB, CW, FSK, FM Max. 


Max. 


50Q (With Antenna Tuner 20 to 150) 
DC 13.8V + 15% 

Negative ground 

20.5A 

2A 

—10°C to +50°C (+14°F to +122°F) 
Within +10PPM 

Within +10PPM 

330 x 120 x 334 mm/13.0 x 4.72 x 13.1 in 


| (339.x 135 x 375 mm/13.3' x 5:31 x 14.8 in) 


Approx. 11.5kg (25lbs) 
1.87! to 2.0°*MHz 
3.5 to 4.0°°MHz 
7.0 to 7.3°*MHz 
10.1 to 10.15MHz 
14.0 to 14.35MHz 
18.068 to 18.168MHz 
21.0 to 21.45MHz 
24.89 to 24.99MHz 
28.0 to 29.7MHz 
100W 

20W or less 

25W 

20W or less 
Balanced 
Reactance 

Low level 

—60dB or less 
50dB or more 
50dB or more 
+5kHz or less 
+2.5kHz or less 
300 to 2600Hz 


+9.99kHz 
6002 
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TS-8705 


SPECIFICATIONS 


Item 


Rating 
ee 


Circuit type 
Frequency range 
Intermediate frequency 


Image rejection (1.8MHz to 30MHz) 
1st IF rejection (1.8MHz to 30MHz) 
Notch filter atteneuation 

RIT shift frequency range 

Squelch sensitivity 


Audio output (8Q, 10% distortion) 
Audio output impedance 
.7O05M#Hz : Canada, U.S.A. 


*6 


a) 


Sensitivity SSB, CW, FSK 100kHz to 500kHz 1nV or less 
(At 10dB (S+NV/N) | 500kHz to 1.62MHz’S 
1.62MHz'® to 24.5MHz | 0.2uV or less 
24.5MHz to 30MHz 0.13pV or less 
AM 100kHz to 500kHz 2uV or less 
(At 10dB (S+N)/N) 500kHz to 1.62MHz‘® 31.6uV or less 
1.62MHz’> to 24.5MHz | 2uV or less 
24.5MHz to 30MHz 2uV or less 
FM (At 12dB SINAD) | 28MHz to 30MHz 0.25uV or less 
i Selectivity SSB Lo: 300Hz, Hi : 2600Hz 
iw CW Width : 200Hz —6dB : 200Hz, -60dB : 450Hz 
i FSK Width : 500Hz —6dB : 500Hz, —-60dB : 1000Hz 
AM Lo: 100Hz, Hi : 4000Hz —6dB : 9kHz, -60dB : 12kHz 
FM Width : 14kHz -6dB : 14kHz, -GOdB : 18kHz 


SSB, CW, FSK, AM 100kHz to 500kHz 2uV or less 
500kHz to 1.62MHz’® 20uV or less 


1.62MHz"® to 30MHz 2uV or less 
FM 28MHz to 30MHz 0.25uV or less 


Quadruple conversion superheterodyne 
100kHz to 30MHz 
1st : 73.05MHz, 2nd : 8.83MHz, 3rd : 455kHz, 4th 


11.3kHz 


80dB or more 
80dB or more 
40dB or more 
+9.99kHz 


1.5W or more ; 


Specifications are subject to change without notice or obligation due to ongoing technological developments. 


KENWOOD CORPORATION 


14-6, Dogenzaka 1-chome, Shibuya-ku, Tokyo 150, Japan 


KENWOOD SERVICE CORPORATION 
P.O. BOX 22745, 2201 East Dominguez Street, Long Beach, CA 90801-5745, U.S.A 


KENWOOD ELECTRONICS LATIN AMERICA S.A. 
P.O. BOX 55-2791 Piso 6 Plaza Chase Cl. 47 y Aquilino de la Guardio Panama, Republic of Panama 


KENWOOD ELECTRONICS CANADA INC. 
6070 Kestrel Road, Mississauga, Ontario, Canada L5T 1S8 


KENWOOD ELECTRONICS DEUTSCHLAND GMBH 


Rembrucker Str. 15, 63150 Heusenstamm, Germany 
KENWOOD ELECTRONICS BENELUX N.V. 
Mechelsesteenweg 418 B-1930 Zaventem, Belgium 
TRIO-KENWOOD FRANCE S.A. 

13, Boulevard Ney, 75018 Paris, France 


TRIO-KENWOOD U.K. LIMITED 
KENWOOD House, Dwight Road, Watford, Herts, WD1 8EB United Kingdom 


KENWOOD ELECTRONICS NEDERLAND B.V. 
Amsterdamseweg 35, 1422 AC Uithoorn, The Netherlands 
KENWOOD ELECTRONICS ITALIA S.p.A. 

Via G. Sirton, 7/9 20129 Milano, Italy 


KENWOOD IBERICA S.A. 
Bolivia, 239-08020 Barcelona, Spain 


KENWOOD ELECTRONICS AUSTRALIA PTY. LTD. 

(A.C.N. 001 499 074) 

P.O. Box 504, 8 Figtree Drive, Australia Centre, Homebush, N.S.W. 2140, Australia 
KENWOOD & LEE ELECTRONICS, LTD. 


Unit 3712-3724, Level 37, Tower one Metroplaza, 223 Hing Forig Road, Kwai Fong, N T , Hong Kong 
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CIRCUIT DESCRIPTION 


Frequency Configuration 
The TS-870S is quadruple conversion in receive 
mode. As a transmitter, It is quadruple conversion in 
non-FM modes and double conversion in FM mode. 
The fourth 11.3kHz IF signal is converted from ana- 
log to digital, connected to the DSP in receive mode, 
and decoded. In transmit mode, the microphone input 


signal is converted from analog to digital and applied to 
the DSP. It is converted from digital to analog, passed 
through a mixer, and becomes the 455kHz TIF signal. 
In FM mode, however, only 455kHz carriers are output 
from the DSP. 


ANT 
VY CD\_ 8.83MHz 
© SM-2 
i eS : 
TX MIX 4 TX MIX 3 TXMIX2  455kHz ss TX MIX1 


LY, SY, Ly, A i : 
ws lou! pe Stuart OY) fe Os MIC INPUT 
er DSP 
x) ei <) CX) \ A CX) AF OUTPUT 
a fLo1 eo flo2 ie fLO3 es fL04 FMD 
Ges emeuiee ae (ee cereemert (Bore 


: Local frequency 1 
: Local frequency 2 
: Local frequency 3 


103.05MHz 
(MOD) 


FM 


: Local frequency 4 


f : LO4 mode offset 


Fig. 1 Frequency configutation 


@ Frequency configuration 

When the receiver frequency by fiN from the an- 
tenna in SSB mode |s zero beat (namely, at zero to the 
SSB signal with a carrier point of fiN), the relationship 
between these signals is expressed by the following 
equation. 

fiN = fLO1 - fLO2- fLO3-fLO4+f .... (1) 

Since all these frequencies are generated by the 
PLL or DDS circuits as shown in the PLL block diagram 
in Figure 2, the receiver frequency is determined only 
by the reference frequency fSTD, the PLL dividing ratio 
and DDS data. Therefore, the reference frequency ac- 
curacy equals the operating frequency accuracy. 

The accuracy of the reference oscillator used in the 
TS-870S is 10ppm (-10 to +50°C). If the temperature- 
compensated crystal oscillator (TCXO) SO-2 is used, 
_ the accuracy becomes 0.5ppm (-10 to +50°C). 


The TS-870S local oscillator and CAR DDS are inde- 
pendent of each other. However, they can be oper- 
ated like a cancel loop configuration by changing the 
CAR and local oscillator PLL data simultaneously via a 
microprocessor. This function allows a shift (fLO1, 
fLO3, fL04) by the mode change to be performed and 
the band width of the slope tune to be varied (fL01, 
fLO3, fLO4). 

When used as a transmitter in SSB mode or in other 
modes, likewise the frequency is determined by the 
reference frequency fSTD and dividing ratio. The dis- 
play frequencies in the modes are listed in Table 1. In 
the FSK mode, the TS-870S displays the mark trans- 
mitter frequency. 


CIRCUIT DESCRIPTION 


In CW mode, the TS-870S receiving pitch can be 
changed to the required frequency in 50Hz steps with 
the desired signal remaining in the center of the IF filter 
band-pass (Variable CW pitch system). Since the re- 
ceiving pitch varies along with the transmitter side 
tone, it is possible to zero-beat by receiving the desired 
signal at the same pitch as the side tone. 

FM transmission is obtained in this system by 
modulating the fLO2 via application of the audio signal 
from the microphone to the VCO2. 


Display frequency 


| Carrier point frequency 


| Transmission carrier frequency 


| Mark transmitter frequency 


| IF filter center frequency 


Table 1 Display frequency in each mode 


PLL Circuit 


The TS-870S PLL circuit consists of a PLL loop that 
includes DDS covering a frequency range between 
30kHz to 30MHz in 10Hz or 1Hz steps in accordance 
with the 20kHz reference frequency; DDS that gener- 
ates other local oscillators (LO3, LO4); and a PLL loop 
that produces LO2A. 

The dividing ratio data to each PLL loop and the DDS 
data are controlled by a microprocessor. Each loop is 
controlled by a single crystal frequency control system 
according to the reference frequency fSTD. (See the 
PLL block diagram in Figure 2.) 


@ Reference signal generation circuit 

The reference frequency fSTD used for frequency 
control is determined by the 20MHz crystal oscillator 
(X800 and Q800 : 2SC2714). One reference frequency 
is output as the reference signal fREF for the PLL and 
DDS in the PLL section. The other is sent to the TX-RX 
unit and used as the PLL reference signal for the PLL 
and DSP. 

The crystal oscillator may be replaced by an optional 
TCXO (SO-2), and the TCXO may be switched to with 
slide switch S800. 

If the optional TCXO (SO-2) is installed, the S800 
switch must be set to the SO-2 position. 


@ LO2 (PLL section) 

Q1: 2SK508NV in VCO2 (A501 : X58-3390-03) gen- 
erates 64.22MHz. The 20MHz reference frequency 
fREF is applied to pin 15 of IC509 : MB86001PF, and is 
divided internally by a factor of 1000 (4000 in FM 
mode) to produce a 20kHz (5kHz in FM mode) compari- 
son frequency. 

The VCO2 output is applied to pin 6 of IC509: 
MB86001PF, and is internally divided by a factor of 
3211 (12844 in FM mode). It is compared, with the 
20kHz (5kHz in FM mode) signal using the phase com- 
parator. The VCO2 frequency Is locked. The division 
ratio is transmitted from the control unit. 

The output from PLL2 is passed through buffer 
Q539, amplified by amplifier Q532, passed through a 
low-pass filter, its impedance is converted, and is then 
output to the RF section as LO2A. 


@ LO1 (PLL loop) 

Four VCOs and uses Q520 to Q523 : 2SK508NV x 4 
to generate 73.08MHz to 103.05MHz. The 20MHz ref- 
erence frequency fREF is applied to pin 15 of PLL IC 
IC507 : MB86001PF, and is internally divided by a fac- 
tor of 20 to produce a 1MHz comparison frequency. 
The output is passed through amplifier Q524, and a 
band-pass filter. One output is passed through buffer 
Q526 : 2SC2996 and a low-pass filter and goes to the 
RF section. 

The other output signal is passed through buffer 
Q525 : 2SC2714 and applied to pin 5 of mixer !C508 : 
SN76514. Asignal of 54.54 to 55.54MHz Is input to pin 
11 of 1C508 and converted to a signal of 18.0 to 
48.0MHz. This signal is output from pin 13. The signal 
is passed through a high-pass filter, a low-pass filter, 
and amplifier Q531 : 2SC2714 and Q530 : 2SC2712, 
and goes to pin 6 of PLL IC IC507 : MB86001PF. 

This signal is internally divided by N, and compared 
with the 1MHz signal using the phase comparator. The 
mixer output frequency is locked in 1MHz steps. The 
division ratio N is transmitted from the control unit as 
data (N : 18 to 48) corresponding to OMHz to 30MHz in 
1MHz steps. One of the four VCOs is selected accord- 
ing to the VCO change signal (VBO to VB3) sent from 
the control unit. 
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Q520,521,522,523 


VCO select signal 2SK508NV(K52) 
Q512 VB0~VB3 
2SC2714(Y) D501 : 73.08~80.54MHz 
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ee REF 20MHz : 87.54~94.54MHz 
To TX-RX : 94.54~103.05MHz 
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(455+f)kHz Q510, 511 
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Fig. 2 PLL block diagram 
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DDS1 (IC500 : F71022) generates 1.46 to 0.46MHz 
digital signals. They are converted to analog signals by 
a digital to analog converter (consisting of CP500, 
CP501, and Q500), passed through a low-pass filter, 
and fed to pin 5 of mixer IC505:SN16913P. The 
4MHz signal produced by division of 2OMHz reference 
frequency fREF by divider IC503 : UPD74HC390G by a 
factor of 5 is input to pin 2 of the mixer IC505, and a 
5.46 to 4.46MHz signal is output from pin 1. The out- 
put signal is passed through a band-pass filter and 
buffer Q502, and input to pin 5 of mixer IC506 : 
SN16913P. The 60MHz signal obtained by tripling 
20M#z reference frequency fREF via multiplying circuit 
Q515 is mixed, and a 54.54 to 55.54MHz signal is out- 
put. This signal is passed through a band-pass filter, 
and goes to pin 13 of mixer IC508. 

DDS1 sweeps the 1.46 to 0.46MHz digital signal 
output in 10 or 1Hz steps, and LO1 covers the 73.08 to 
103.05MHz signal in 10 or 1Hz steps and is output to 
the RF section. 


@ LO3 generation 

DDS2 (|C501 : F71022) generates a digital signal of 
the 1.625MHz basic frequency. It is converted to an 
analog signal by a digital-to-analog converter (consist- 
ing of CP502, CP503, and Q503), and chopped by a 


circuit consisting of Q503 to Q505 so as to extract an 


8.375MHz primary harmonic component. Unwanted 
components are removed by a ceramic filter consisting 
of CF500 and CF501. The resulting signal is passed 
through amplifier Q507, buffer Q508, and a low-pass 
filter, and output to the connection section (final unit) 
as the LOS signal. 


@ LO4 generation 

DDS3 (C502 : F71022) generates a (455+f) kHz digi- 
tal signal. It is converted to an analog signal by a digital 
to analog converter (consisting of CP504, CP505, and 
Q510), passed through buffer Q511 and a low-pass fil- 
ter, and output to the TX-RX unit as the LO4 signal. 

The LO4 signal is a local oscillator signal used to 
generate a DSP processing signal f from 455kHz. The 
f frequency is described in the local signal section 
(page 14). 


Loop| VCO | IC No. |Comparison fre-| Variable Frequency 
No. quency/divide ratio} divide ratio (MHz) 
IC507 | 1MHz/20 73.08~103.05 


LO2 | VCO2 | IC509 20kHz/1000 SZin 64.22 
5kHz/4000 : FM _ | 12844 : FM 


@ Subtone generation 

During FM transmission, the DSP generates a signal 
to which a subtone is added and is then sent to the 
main unit as it is. 


@ PLL data 

The TS-870S has three PLLs to which the main CPU 

sends PLL data based on the displayed frequency. 
- PLL comprising a VFO (PLL section) 

- Local oscillator PLL for frequency conversion (PLL 

section) 

- PLL that generates timing clocks for digital signal 

processing (TX-RX unit) 

The VCOs change with the following conditions. 

- Main encoder change — VCO1 (PLL section) 

- Mode change — VCO2 (PLL section) 

Each PLL IC outputs an unlock signal. If any PLL is 
unlocked, the main display indicates "....... "(dots). If 
the unlocked PLL is the TX-RX unit, the sub-display 
shows "Err-FD", and if it is the PLL unit, it shows "Err- 
FE" to indicate that it is unlocked. 

The unlocking of each PLL is output to pin 11 (UL) of 
PLL IC : MB86001PF as unlock data (UNLOCK : LOW). 
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@ DDS circuit configuration 

The DDS IC has been developed with standard cells 
to implement a high-speed operation circuit and large- 
capacity ROM at a low cost. 


1) IC configuration 

The IC consists of the following components: 

Two 28 bit registers for setting frequency data, one 
28 bit frequency shift register for addition to the fre- 
quency register, a 23 bit parallel signal input section for 
frequency modulation with a parallel signal, and a data 
entry and selection section. 

Frequency modulation section comprised of a 28 bit 
adder that adds frequency data and frequency modula- 
tion data 

Phase data operation section that adds data from 
the frequency modulation section with the 28 bit phase 
data register 

SIN-ROM that converts phase data to sine data. 


2) Frequency/shift data setting 

Using serial signals synchronized with clock pulses, 
a total of 30 bits (2 bits that specify the destination to 
which data are set and 28 bits for frequency data) are 
set in three internal registers. 


3) Frequency register selection 

The data set in the two frequency registers are se- 
lected by the SLAB input of the DDS IC. This pin 
handles the TXC signal. This function eliminates the 
need for the TS-870S microprocessor to set frequency 
data for each transmission and reception. 


4) Frequency data selection 

The SPSL input of the DDS IC selects whether to 
use the data in the internal frequency shift register or 
the data from parallel input as frequency modulation 
data. 


5) Frequency modulation 

The MDEN input of the DDS IC enables or disables 
frequency modulation. When frequency modulation is 
enabled, frequency data is added, and the result Is in- 
put to the phase data operation section. 


6) Phase data operation 

The target frequency phase data is output by accu- 
mulating 28 bit frequency data in the 28 bit phase accu- 
mulator. ; 

Fout = Fs/278 . Dsum 

Fs : DDS IC input frequency/2 
Dsum : Frequency data+Frequency modulation data 
lf 27° is set for Dsum when 1/8 Fs is output, the 
phase data must be increased by 7/8. 

A 28 bit absolute value operation has been used 
here, but a 28 bit signed operation can also be used, 
assuming that the MSB is a sign. If complement data 
of 8000000 to FFFFFFFF (hex) is set, the phase moves 
in the negative direction for the positive data. 


7) SIN-ROM 

Phase data from the phase data operation section is 
converted to sine data of 0000 to FFFF (hex) in the 16 
bit offset binary format. 


0000H 


7n/8=-225 
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Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
switching circuit K1, and is input to the ATT (-6dB, —- 
12dB) circuit. This distribution circuit is switched: when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna is attenuated by about 4dB 
and output to the receiver section in the subsequent 
stage and the EXT RX terminal on the rear. The signal 
to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
cult, then goes to the BC band attenuation circuit (L7 to 
L9, C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
filter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
(1SV128) is used to change the input to raise the signal 
saturation level when a HIGH signal is input. 


The RF amplifier circuit functions as a low-gain am- 
plifier using Q14 and Q15 : 2SK2218(5) x 2 when the 
frequency is 21.49MHz or lower, and it functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05MHz first IF signal is generated by quad 
mixer Q17 to Q20: 2SK520(K44) x 4. It is passed 
through XF1 73.05MHz MCF, 024 : 3SK131(M) first 
mixer amplifier, and Q26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signal. The second IF 
signal is divided into two signals, one of which is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signal 
is Input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
fied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and Q461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
Q475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit is adjusted by 
VR1 in the TX-RX unit. 
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@ IF filter 

The IF filter consists of a DSP digital filter. If there is 
a HIGH signal outside the DSP filter band, the analog to 
digital converter input level may be saturated, and the 
filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that it does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 


Rating 


Nominal center frequency 73.05MHz 

Pass bandwidth +7.5kHz or more at 3dB 

Attenuation bandwidth +30kHz or less at 40dB 
1.0dB or less 

Insertion loss 3.0dB or less 


70dB or more at fo + (500 to 1000kHz) 
70qB or more at fo — (200 to 1000kHz) 


Center frequency deviation | Within £1.5kHz at 3dB 
2kQ + 10% 


Guaranteed attenuation 


Terminating impedance 


MCF (L71-0401-05) : RF unit XF1 


8830kHz 
Within + 150Hz at 6dB 
+1.5kHz or more at 6dB 
+1.9kHz or less at 20dB 
+2.75kHz or less at 60dB 
+3.5kHz or less at 80dB 
Insertion loss 6dB or less 

Guaranteed attenuation | 80dB or more in the range 


+3.5kHz to +1MHz 
Terminating impedance 


Nominal center frequency 


Center frequency deviation 


Pass bandwidth 
Attenuation bandwidth 


6002 / 15pF 


MCF (L71-0235-05) : RF unit XF2 


8830kHz 
al +3.0kHz or more at 6dB 
+16.0kHz or less at 60dB 
+13.0kHz or less at 50dB 
[ 70dB or more with in fo + IMHz 
(Without sourious in the range 
fo to fo+500kHz) 

Ripple | Within 1 0qB 
: , _| within 1 5dB 
Terminating impedance 1850ka / 2pF 


MCF (L71-0266-05) : RF unit XF3 


Nominal center frequency 
Pass bandwidth 
Attenuation bandwidth 


Guaranteed attenuation 


Insertion loss 
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Item Rating 


Nominal center frequency a 8.400MHz 
3dB attenuation bandwidth Within 180 + 40kHz 


20dB attenuation bandwidth 400kHz or less 


Insertion loss 9.0dB or less 
a Formula : 20 x log [E1+ (2 x E2)} 
Ripple 1.0dB or less (within 3dB band) 


Spurious attenuation 
Voltage capacity 
Insulating resistance 


Input and output impedance 


Ceramic filter (L72-0343-05) : RF unit CF500, 501 


25dB or more (6.0 to 10.0MHz) 
50V DC (1 minute) 
100MQ or more (100V DC) 


455kHz 


Nominal center frequency 
6dB bandwidth +3kHz (455kHz) 
50dB bandwidth +9kHz (455kHz) 
Ripple 2dB or less (within 455+2kHz) 


6dB or less 


60dB or more (within 455+100kHz) 


Insertion loss 
Guaranteed attenuation 
Input and output impedance 


Ceramic filter (L72-0319-05) : Final unit CF451 


Center frequency - 455+0.20kHz 


6008 or more at 0.1 to IMHz 
40dB or more at 600 to 700kHz 


6dB band ripple 2dB or less 
Insertion loss 6dB or less 


Input and output impedance 


Ceramic filter (L72-0333-05) : Final unit CF452 


Rating 


455kHz 


Nominal center frequency 


6dB bandwidth +7.5kHz or more (455kHz) 


50dB bandwidth +15kHz or less (455kHz) 
Ripple 3dB or less (within 455+5kHz) 


Guaranteed attenuation 35dB or more (within 455+100kHz) 


Input and output impedance 1.5kQ 


Ceramic filter (L72-0366-05) : Final unit CF453 


bUO7-O/UO 


CIRCUIT DESCRIPTION 


Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
switching circuit K1, and Is input to the ATT (-6dB, - 
12dB) circuit. This distribution circuit is switched: when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna is attenuated by about 4dB 
and output to the receiver section in the subsequent 
stage and the EXT RX terminal on the rear. The signal 
to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
cuit, then goes to the BC band attenuation circuit (L7 to 
L9, C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
filter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
(1SV128) is used to change the input to raise the signal 
saturation level when a HIGH signal is input. 


The RF amplifier circuit functions as a low-gain am- 
plifier using Q14 and Q15 : 2SK2218(5) x 2 when the 
frequency is 21.49MHz or lower, and it functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05MHz first IF signal is generated by quad 
mixer Q17 to Q20: 2SK520(K44) x 4. It is passed 
through XF1 73.05MHz MCF, Q24 : 3SK131(M) first 
mixer amplifier, and O26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signal. The second IF 
signal is divided into two signals, one of which is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signal 
iS Input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
tied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and 0461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
Q475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit Is adjusted by 
VR1 in the TX-RX unit. 


1S-8/U5 
CIRCUIT DESCRIPTION 
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Fig. 3 Receiver block diagram 
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CIRCUIT DESCRIPTION 


@ IF gain correction 

The total gain changes when the AIP is turned ON or 
OFF or the band is 21.49MHz or higher. To limit the 
changes, the DSP corrects the IF gain. Table 2 lists the 
corrections. When the “AIP S-meter correction” on 
menu No.11 is turned ON, the S-meter is corrected 
when the AIP is turned ON. And since the IF gain is 
corrected greatly, the receiver internal noise output 
becomes large. 


Correction (dB) 
AIP 

ON1 
(Menu 11 OFF) 


Pre-amp 
gain (dB) 
reference 


ON2 
(Menu 11 ON) 
SSB, CW, FSK only 


Frequency 


-- 


30kHz~ 
21.49MHz 
21.49MHz~ 

30.MHz 


Table 2. IF gain corrections 
@ NB circuit 

The noise blanker, like the conventional one, 
branches the signal before the narrow-band filter of the 
8.83MHz second IF, and detects noise, and performs 
blanking using the second IF amplifier as a gate. The 
signal is amplified by Q28, detected by the AGC ampli- 
fication and noise detection circuit consisting of Q29 to 
Q32 and D46, and then a blanking pulse is generated 
by the IC9 comparator. The noise detection circuit Q29 
to Q32 and D46 is separated into segments by a 
jumper in the unit to prevent sneak path. 


Low-Cut 
SLOPE 


Receiving 

signal (SSB) 
Interfering 

, signal (CW) 


Interfering 
signal (SSB) 
\ 


@ Slope tune 

The operating principle of SSB-SLOPE-TUNE is ex- 
plained first. When fLo1, fL03, and fLO4 in Figure 4 are 
at their normal frequencies, the synthesized bandwidth 
is indicated by A. If the fLo1 frequency Is increased by 
Afl and the fLo3 frequency is decreased by Af1, the 
filter of the 8.83MHz band shifts to position B. The 
synthesized bandwidth is indicated by the section over- 
lapped by A and B. When the frequencies of fLO1 and 
fLO3 are lowered by Af2, only the 455kHz second IF 
filter shifts to position C. The synthesized bandwidth is 
indicated by the section overlapped by B and C. 

Therefore, high frequencies are cut off by increasing 
the fLO1 frequency and decreasing the fLO3 frequency. 
Low frequencies are cut off by decreasing the fLO3 and 
fLO4 frequencies. The TS-870S enables these opera- 
tions using the DSP filter. 

In SSB mode, slope tune high cut/low cut is 
switched by using the filter select control : in CW 
mode, the WIDTH (bandwidth)/SHIFT (center fre- 
quency) is changed, and in FSK mode, the WIDTH 
(bandwidth) is changed. The microcomputer in the 
control unit sends filter select data to the DSP, and 
slope tuning is carried out by changing frequency data 
given to the PLL and DDS. The second IF (8.83MHz) 
and third IF (455kHz) filters are selected to carry out 
slope tuning effectively. Tables 3 and 4 list filter selec- 
tions, slope tuning and analog filter high cut/low cut 
amounts. Slope tuning low cut/high cut can be 
switched in AM mode, and the WIDTH can be 
switched in FM mode by using DSP filters only, and the 
analog filter is fixed to 15kHz. 


73.05MHz 8.83MHz 


455kHz 


LO2A 
64.22MHz fixed 


Fig. 4 SSB slope tune operating principle 


: CIRCUIT DESCRIPTION 


- 3 Be] 20 | 22k | Bak | 2K 
rt >? i]t]? oe 


Low cut posotion (8.83MHz filter) High cut amount 
(455kHz filter) Low cut amount 


15-3/US 


< High cut position 


Filter selection 
3kHz filter 
6kHz filter 
15kHz filter 
Default 


4 Table 3 SSB slop tuning and analog filter high/low cut (Hz) 


50 (Hz) 425 | 475 | 525 | 575 | 625 | 675 | 725 | 775 | 825 


200 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 


400 450 500 550 600 650 


Filter width 
; Table 4-1 CW WIDTH/SHIFT low cut amount (Hz) 


[J 200] 250500 550 600 | 050 | 700] 760 000 | @60 | 000] 080 
1775) 1017250 [167501016259 / 15750115251 1475 | 1425 
1950 | 1900 | 1850 1550 | 1500 | 1450 | 1400 
1500 | 1450 | 1400 | 1350 
1450 | 1400 | 1350 | 1300 | 1250 
| 600 | 1700 | 1650 | 1600 | 1550 | 1500 | 1450 | 1400 | 1350 1200 | 1150 
1400 | 1350 | 1300 | 1250 | 1200 | 1150 1050 | 1000 | 950 


ij a) 
Filter width 


Table 4-2. CW WIDTH/SHIFT high cut amount (Hz) 


875 | 925 | 975 

350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 

200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 8 
0 


200 400_| 450_| 500 


< Filter center position 


900 
00 
700 


[_] Default 


1000 
1375 
1350 
1300 
1200 
1100 


< Filter center position 


oa Default 
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CIRCUIT DESCRIPTION 


@ IF filter 

The IF filter consists of a DSP digital filter. If there is 
a HIGH signal outside the DSP filter band, the analog to 
digital converter input level may be Saturated, and the 
filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that it does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 


+7.5kHz or more at 3dB 


70dB or more at fo + (500 to 1000kHz) 
70dB or more at fo - (200 to 1000kHz) 


Center frequency deviation | Within +1.5kHz at 3dB 
Terminating impedance | 2kQ210% SSS 


MCF (L71-0401-05) : RF unit XF1 


Nominal center frequency 8830kHz 
Center frequency deviation | Within +150Hz at 6dB 
Pass bandwidth +1.5kHz or more at 6dB 


Attenuation bandwidth +1.9kHz or less at 20dB 
+2.75kHz or less at 60dB 
+3.5kHz or less at 80dB 


208 or less 
B08 or ess 


‘Guaranteed attenuation 80dB or more in the range 
+3.5kHz to +1MHz 


600Q / 15pF 


MCF (L71-0235-05) : RF unit XF2 


_ SE ee, ee 
Attenuation bandwidth +16.0kHz or less at 60dB 
So +13.0kHz or less at 50dB 
Guaranteed attenuation 70dB or more with in fo + IMHz 
(Without sourious tn the range 
fo to fo+500kHz) 
Insertion loss | Within 1. 5dB 
(ea 
Terminating impedance 1850k92 / 2pF 


MCF (L71-0266-05) : RF unit XF3 


Terminating impedance 


11 


Nomunal center frequency 8.400MHz 
3dB attenuation bandwidth Within 180 + 40kHz 
20aB attenuation bandwidth 400kHz or less 


Insertion loss 9.0dB or less 
Formula : 20 x log [E1+ (2 x E2)] 
Ripple 1.0dB or less (within 3dB band) 


25qB or more (6.0 to 10.0MHz) 
SOV DC (1 minute) 
100MQ or more (100V DC) 


Ceramic filter (L72-0343-05) : RF unit CF500, 501 


Nominal center frequency 


2dB or less (within 455+2kHz) 
6d or ess 
60dB or more (within 455+100kHz) 


Ceramic filter (L72-0319-05) : Final unit CF451 


F6a8 bandwidth ___—~| 2.9to 3.2K 
F60d8 benawisth | A 7kHzorless 
aa Eapsesace ion eTs Ene a | 


Ceramic filter (L72-0333-05) : Final unit CF452 


Nominal center frequency - 455kHz ' 


35dB or more (within 455+ 100kHz) 
1.5kQ 


Ceramic filter (L72-0366-05) : Final unit CF 453 
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CIRCUIT DESCRIPTION 


@ IF gain correction 

The total gain changes when the AIP is turned ON or 
OFF or the band is 21.49MHz or higher. To limit the 
changes, the DSP corrects the IF gain. Table 2 lists the 
corrections. When the “AIP S-meter correction” on 
menu No.11 is turned ON, the S-meter is corrected 
when the AIP is turned ON. And since the IF gain is 
corrected greatly, the receiver internal noise output 
becomes large. 


Correction (dB) 


AIP 


Pre-amp 

ON2 gain (dB) 
(Menu 11 ON) | reference 
SSB, CW, FSK only 


30kHz~ 2 0 +12 15 
aoe viele” 

21.49MHz~ —7 0 +12 21 
ee Pe 4 


Table 2 IF gain corrections 


OFF ON] 
(Menu 11 OFF) 


Frequency 


@ NB circuit 

The noise blanker, like the conventional one, 
branches the signal before the narrow-band filter of the 
8.83MHz second IF, and detects noise, and performs 
blanking using the second IF amplifier as a gate. The 
signal is amplified by Q28, detected by the AGC ampli- 
fication and noise detection circuit consisting of Q29 to 
Q32 and D46, and then a blanking pulse is generated 
by the IC9 comparator. The noise detection circuit Q29 
to Q32 and D46 is separated into segments by a 
jumper in the unit to prevent sneak path. 


Low-Cut 
SLOPE 


TUNE ,;- ~~ 
Interfering Receiving 
signal (SSB) signal (SSB) 
Interfering 
: signal (CW) 


BAC 


@ Slope tune 

The operating principle of SSB-SLOPE-TUNE is ex- 
plained first. When fLO1, fLO3, and fLO4 in Figure 4 are 
at their normal frequencies, the synthesized bandwidth 
is indicated by A. If the fLo1 frequency is increased by 
Afl and the fLo3 frequency is decreased by Af1, the 
filter of the 8.83MHz band shifts to position B. The 
synthesized bandwidth is indicated by the section over- 
lapped by A and B. When the frequencies of fL01 and 
fLO3 are lowered by Af2, only the 455kHz second IF 
filter shifts to position C. The synthesized bandwidth is 
indicated by the section overlapped by B and C. 

Therefore, high frequencies are cut off by increasing 
the fLo1 frequency and decreasing the fLo3 frequency. 
Low frequencies are cut off by decreasing the fLO3 and 
fLO4 frequencies. The TS-870S enables these opera- 
tions using the DSP filter. 

In SSB mode, slope tune high cut/low cut is 
Switched by using the filter select control : in CW 
mode, the WIDTH (bandwidth)/SHIFT (center fre- 
quency) is changed, and in FSK mode, the WIDTH 
(bandwidth) is changed. The microcomputer in the 
control unit sends filter select data to the DSP, and 
slope tuning is carried out by changing frequency data 
given to the PLL and DDS. The second IF (8.83MHz) 
and third IF (455kHz) filters are selected to carry out 
slope tuning effectively. Tables 3 and 4 list filter selec- 
tions, slope tuning and analog filter high cut/low cut 
amounts. Slope tuning low cut/high cut can be 
switched in AM mode, and the WIDTH can be 
switched in FM mode by using DSP filters only, and the 
analog filter is fixed to 15kHz. 


73.05MHz 8.83MHz 455kHz 


LO1 LO2A LO3 LO4 
64.22MHz fixed 


Fig. 4 SSB slope tune operating principle 
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0.8k 


Low cut posotion 
(455kHz filter) Low cut amount 


CIRCUIT DESCRIPTION 


(8.83MHz filter) High cut amount 


lOo-6/US 


< High cut position 


Filter selection 
3kHz filter 
6kHz filter 
15kHz filter 
Default 


Table 3 SSB slop tuning and analog filter high/low cut (Hz) 


[| 00 | 480] 
a7 


Filter width 


550 
525 


450 
350 


50 


650 
625 


550 
450 


500 


250 300 350 4 450 500 550 600 650 
150 


750 
725) 
700 
650 
550 


775 
750 
700 
600 


825 
800 
750 
650 


875 
850 
800 
700 


925 
900 
850 
750 


00 
| 100 | 150 | 200 | 250 350 | 400 | 450 | 500 


Table 4-1 CW WIDTH/SHIFT low cut amount (Hz) 


1450 


1400 


1350 


1300 


a = 
Filter width 


es 300 


850 


F600 | 1700 | 1650 | 1600 | 1550 


900 


950 


1625 | 1575 | 1525 | 1475 | 1425 
1800 [| 1750 | 1700 | 1650 | 1600 | 1550 | 1500 | 1450 | 1400 | 1350 
1900 | 1850 | 1800 | 1750 | 1700 


1450 1400 1350 1300 
1250 


Table 4-2. CW WIDTH/SHIFT high cut amount (Hz) 


1000 
975 
950 
900 
800 
700 


< Filter center position 


[ar | Default 


1000 


< Filter center position 


(ete Default 
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CIRCUIT DESCRIPTION 


@ Local signals (LO1, LO3, LO4) 
1) LO1 

Table 5 lists LO1 frequency configuration. 

DDS1 varies from 0.46 to 1.46MHz, and when the 
display frequency is multiple MHz (for example, 
14.000MHz), 0.96MHz is output. When the display fre- 
quency is increased, the DDS1 frequency is reduced 
by the amount of change. When the DDS1 frequency 
is reduced to 0.46MHz, the frequency is switched to 
1.46MHz, and when it is increased to 1MHz, the fre- 
quency returns to 0.96MHz (Figure 5). By changing the 
1MHz band in synchronization with the display fre- 
quency, the 1MHz comparison PLL circuit is locked 
and LO1 is generated. 

In Table 5, the O.96MHz base indicates the DDS out- 
put when the frequency is multiple MHz. The fre- 
quency (UNV) indicates the decimal digits of the MHz 
frequency. (If the display frequency is 14.2MHz, (UNV) 
= 0.2MHz.) DDS is switched by 500kHz, so - 0.5MHz 
< (UNV) < 0.5MHz. 

As described in the slope tuning section, slope tun- 
ing high-cutting is corrected for LO1, so the correction 
is added to the DDS output. SSB H in Table 5 indi- 
cates the correction. Table 3 shows the actual correc- 
tion of SSB _H. (For example, when the high frequency 
is 2.2kHz, the correction SSB H is 0.2kHz.) 

Since RIT and XIT change the receive and transmit 
frequencies by the preset amount, it needs to be cor- 
rected. They areD RIT andD XIT in Table 5. 

The "8.83MHz window-joining" (D 883) in Table 5 is 
determined during adjustment. For example, the 
equation for calculating the DDS output frequency for 
14.2MHz USB. The high-cut frequency is assumed to 
be 2.6kHz. (D 833 is zero.) 

DDS1 : 0.96M - (UNV) — (OFS SSB) + (SSB H) 

= 0.96M - 0.2M - 1.2k - 0.2k 
= 758.6kHz 
0.96M : Base 
UNV : 14.2M - 14.0M = 0.2M 
OFS SSB (Filter offset) : 1.2k 
SSB H (Slope HI) : -0.2k (See table 3.) 


The LO1 output frequency fLO1 is calculated from 
the frequency configuration in Figure 6. 
fLO1 = fPLL IN + BOMHz — (4MHz + fDDs1) 
= 32MHz + GOMHz — (4MHz + 758.6kHz) 
= 87.2414MHz 
Where fPLL IN is the PLL input frequency and fDDs1 
is the DDS1 output frequency. 


DDS1 output (MHz) 


Display frequency 
(MHz) 


Fig.5 Relationship between display frequency 
and DDS output frequency 


2) LO3 

Table 6 lists the LO3 frequency configuration. 

The LO3 frequency is 8.375MHz, and is generated 
by the chopper circuit. The DDS2 output frequency is 
1.625MHz. For LO3, slope tuning low-cut/high-cut is 
corrected. SSB H and SSB L in Table 6 indicate the 
corrections. D 833 and D 455 are values determined 
during filter window-joining and adjustment. 

For example, if USB is 14.2MHz, high-cut frequency 
is 2.6kHz, and low-cut frequency is 300Hz, the LO3 fre- 
quency is calculated as follows. It is assumed that 
D 833 and D 455 are zero. 

fLO3 = 1.625MHz + (SSB H) + (SSB L) 

= 1.625MHz + (-0.2kHz) + 300Hz 
= 16259) Kriz 


LS-6/US 


CIRCUIT DESCRIPTION 


3) LO4 

Table 7 lists the LO4 frequency configuration. 

For LO4, correction (OFS SSB) is carried out so that 
a signal passes through a filter according to the mode, 
and the slope tune low-cut (SSB L) is corrected. The 
mode offset is the frequency (11.30859375kHz) used 
for processing by the DSP, and its’ sign changes with 
the mode. 

For example, if USB is 14.2MHz and the low-cut fre- 
quency is 300Hz, the LO4 output frequency is calcu- 
lated as follows. 

fLO4 = 455kHz + (mode offset) + (OFS SSB) + (SSB L) 

= 455kHz + 11.30859375kHz + 300Hz 
= 467 .8085938kHz 


Frequency (100kHz or less) 


CW pitch 


FSK shift (polarity) ange a 


Slope low 


| 455kH2windowsoining | | | 


Component etch unes| PES USEaie | a 
m™ [ax [m™ [ax | [RK 


BASE 0.96MHz*® 


HASTE 8 cit Rea 
“2 ee eS 
Fc el SPT PE Tc a PM 

Peer eee alent Pee penile a 
£2 A 
Pat] e@an | -@an) oan) oan) [oan 
xi Som) oan Pea comm) oan =A 
[Slopehigh=?  paeM] fesse [own] Powe) Se) se |) 


ae ovr 
[aia wieowraneg = -oaa ——_| poe | Ee 


The filter is corrected according to each mode by 
LO1 and LO4, slope tuning high-cut is corrected by 
LO1 and LO3, and low-cut is corrected by LO3 and 
LO4. 

In other modes, each local frequency is determined 
by the calculation method as shown previously in 
Tables 5 to 7. 


DDS1 (1HZ) 
CW-R FSK 


som 
eX 


— (UNV) 


—(D RIT) —(D RIT) 


—(D RIT) —(D RIT) 


*1 : Although receiver data has an independent value for each mode, the data area for calculation is D OFFSET. 


*2 : Although it has an independent value for each mode, the data area for calculation is D SLOP L. 


: The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 
*4: The LSB and USB may have the same value because the filter bandwidth is wide. 
SO 


=3 


=6 


Transmitter data is fixed because the 8.83MHz filter bandwidth is fixed. 


The positive direction for adjustment is the direction in which the receive carrier frequency increases. 


: The DDS1 variable frequency is 1.45MHz and is shifted by 500kHz. 


Table 5 LO1 frequency configuration 


15 


16 


O-OlUO 


il 
2. 
ore} 


lS, 


BASE 


1.625MHz*® 
Mode offset 1 Pel] an oe ieee] eT | Te ST 
rFiterofise | esi A a 


isto be od 
RITIXIT Miia be Feo Le 
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: Although receiver data has an independent value for each mode. 


CIRCUIT DESCRIPTION 


DDS2 (LO3) 


Pex [ope [x pe xp [apa Ke [ee | | 


Component 


The positive direction for adjustment is the direction in which the receive carrier frequency increases. 
Since the DDS2 output frequency is high, 1.625MHz (10MHz — output frequency (8.375MHz)) is output to the DDS. 


Table 6 LO3 frequency configuration 


DDS3 (LO4) 


Transmitter data is fixed because the 8.83MHz filter bandwidth is fixed. 


: Although it has an independent value for each mode. 

: The slope low-cut is carried out at 455kHz and high-cut is carried out at 8. 83MHz. 

: The LSB and USB may have the same value because the filter bandwidth is wide. 

: The positive direction for adjustment is the direction in which the receive carrier frequency increases. 


Table 7 LO4 frequency configuration 
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CIRCUIT DESCRIPTION 


WY 30k<f<30MHz 8.83MHz 


ee 
LS: 


VCO2 (Input pin) Except FM mode 
Except FM mode : 20kHz N = 3211 
FM mode : 5kHz FM mode 
N = 12844 


| B | 7.49<f<14.49MHz_ | 
| D | 21.49k<f<30MHz _| 5.462f> 


4.46MHz 


VCO1 
(Input pin) 
1MHz 


Fig.6 Frequency configuration 
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CIRCUIT DESCRIPTION 


Transmitter Circuit 

The transmitter system block diagram is shown in 
Figure 7. 

The TS-870S has the same frequency configuration 
as the TS-850 after the DSP generates the IF signal and 
converts it to 455kHz as a basic configuration. 

A difference from the conventional model other 
than DSP modulation is that the TS-870S uses a digital- 
to-analog converter and a microcomputer for various 
controls. This allows for fine control and reduces the 
number of controls needed for adjustment. 

The TIF (second IF) signal output from the TX-RX 
unit goes to the final unit (C/5 connection section). The 
signal is converted from 455kHz to 8.83MHz. The 
8.83MHz third IF signal converted by the 0470 and 
0471: 3SK131(M) mixer is switched to the transmitter 
by the D450 diode switch, and output from CN412 to 
the RF unit (A/9 RF section) as TR88 signal. 

The signal input to CN10 of the RF unit is passed 
through the 8.83MHz IF filter used for both transmis- 
sion and reception. During transmission, XF3 BW: 
5kHz is selected by D69 and D67 and the filter attenu- 
ates the components outside the band. The transmit 
signal switched by D68 is amplified and ALC-controlled 
by the Q39 ALC amplifier, and the resulting signal goes 
to the D49 TX gain control circuit. This circuit controls 
the gain at the transmission stage according to the 
given voltage via a variable attenuator of a pin diode. 
The contro! voltage is controlled by a microprocessor, 
and is used to set the gain for each band or set the gain 
with the PWR knob and mode. 

The third IF signal is then converted to the 
73.05MHz fourth IF signal by the Q37 and Q38 : 
3SK131(M) mixer. The signal is passed through the LC 
filter, and is converted to the target frequency by the 
final local oscillator LO1 at the Q35 and Q36 : 
3SK184(R) mixer. The signal is passed through the ra- 
diation filter and the band-pass filter used by both the 
transmitter and receiver sections to attenuate the spu- 
rious outside the band. The band-pass filter output is 
amplified by Q5 : 2SC2954, and output to the final unit 
(A/5 final section) from CN4 as the drive signal. 


@ TX-AGC 

The DSP controls the input level until it starts modu- 
lation. It is like AGC applied to the microphone ampli- 
fier, and when the input level exceeds the certain level, 
the amplifier gain decreases to keep the modulator in- 
put level constant, i.e., to keep the IF output constant. 

The MIC gain control in SSB and AM modes is used 
to adjust the maximum gain of the AGC amplifier in the 
40dB range. Even if the control is set maximum, the 
input level to the modulator is kept constant. If the 
PROC is OFF in SSB mode, the CAR level (TIF output 
level) is fixed, and the ALC effect is limited. If the 
PROC is ON in SSB mode, the ALC effect is adjusted 
by the CAR control. The microphone amplifier gain is 
fixed, but the speech processor input level is controlled 
by the AGC and then becomes the level set by the 
PROC control. 

In FM mode, the microphone amplifier sensitivity 
can be changed to high or low by using Menu No.61. 
Since the frequency deviation is limited by the TX-AGC, 
it is not distorted extremely like in the clipper method. 
In AM mode, the sensitivity is controlled so that modu- 
lation does not exceed 70%. 

The TX-AGC is required to stabilize the DSP modula- 
tor operation. The modulator may operate without us- 
ing the AGC by reduction of the gain and input level, 
but it cannot be completely turned OFF. Care must 
therefore be taken when measuring the ALC proper- 
ties and frequency characteristics. 
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CIRCUIT DESCRIPTION 


AT Unit (Auto Antenna Tuner) 


When the AUTO/THROUGH switch Is set to AUTO, 
ATA goes LOW, the AUTO/THROUGH switching relay 
K1 is executed, and AT is inserted to prepare for tun- 
ing. If "RX AT ON" is set in menu No.8, AT is inserted 
during reception. If the position of variable capacitor 
VC1 or VC2 is not the preset position of the band, pre- 
setting is performed. The AT tune and transmission do 
not occur until presetting ends. 

When AT TUNE is turned on with this condition, 
ATS goes HIGH, the CW mode is set, and the trans- 
mission output becomes about 10W. If the SWR is 
lower than 1.2, the tuning is completed and auto an- 
tenna tuning ends. If the SWR is greater than 1.2, the 
motor control pulse duty (described later) is controlled 
according to the SWR. 

The SWR can be set to 1.6 after AT tuning by turning 
menu No. 33 "TUNE WIDE" ON. 

The motor speed is determined by a microcom- 
puter. Its direction is controlled by phase comparator 
IC1 and amplitude comparator IC6 if the APRE is LOW, 
and controlled by the microcomputer if the APRE is 
HIGH. 


AT UNIT (X53-3340-02) 


Forwardwave/ 
reflected wave 
detection circuit 


Voltage/current 
component 
detection 


Phase/amplitude 


detection 


difference El Bo 


@ Auto tuning mode 

The transmission power from the final section via 
the filter section is passed through the current/voltage 
detection transformer L1 and L2, which use a troidal 
core. The current and voltage components detected 
here are rectified by the waveform rectification circuit 
consisting of D4, D7, Q1, and Q2, and then the phase 
is compared by IC1. The output signals (Q and Q) from 
pins 8 and 9 of IC1 are passed through the switch by 
IC2 and are applied to motor drive IC IC4. Variable ca- 
pacitor VC1 is rotated by the motor M1 so that the 
phase difference of the voltage and current compo- 
nents decreases. 

The voltage and current components detected by L1 
and L2 are rectified by diodes D1 and D2 and are ap- 
plied to the comparator of voltage comparison circuit 
IC6 as the amplitude component. The comparator out- 
put is passed through switch IC3. Motor M2 is driven 
by another motor drive IC IC5 and variable capacitor 
VC2 is rotated in the direction that decreases the am- 
plitude difference of the voltage and current compo- 
nents. 

Variable capacitor VC1 for capacity adjustment is 
therefore controlled so that the current and voltage 
phases match. Variable capacitor VC2 for resistance 
adjustment is controlled so that the current and voltage 
amplitude difference decreases. SWR becomes 1 
when the phases match and the amplitude difference 
iS zero. 


Filter section 


AT2 


Matching circuit 


VR101 
VR102 
Motor 
driver 


O OUT 


DIGITAL UNIT 


Fig.9 AT unit block diagram 
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CIRCUIT DESCRIPTION 


The speeds of motors M1 and M2 are determined 
by the duty cycle of the pulse input to control input pin 
8 of IC4 and IC5, and controlled by the standing wave 
ratio (SWR) calculated by the control unit CPU. 

Pulse signal SPED output from the control unit is 
passed through Q5 : DTC114EK, amplified by Q4, and 
input to |C4 and IC5 as a control pulse. 

If the SWR is 2 or more, the duty cycle of the motor 
drive voltage pulse is 100%. If the SWR is 1.5 to 2, the 
duty cycle becomes approx. 80%. If the SWR is less 
than 1.5, the duty ratio becomes approx. 50% and the 
motor runs at low speed. 

The matching circuit is T type, and the tap position 
from 1.8 to 30MHz is switched by seven relays K101 to 
K103 and K105 to K108. 

Position detection volumes VR101 and VR102 are 
linked to the rotation axes of variable capacitors VC1 
and VC2 with a gear ratio of 1: 1. The voltages of 0 to 
5V (POD1 and POD2) are generated according to the 
capacities of the variable capacitors. This position volt- 
age data is sent to the microprocessor in the control 
unit through the analog to digital converter, and is used 
as the reference voltage in the feedback control sys- 
tem, such as for preset tuning. The same signal is also 
used for presetting data and end-detection. 

The volume used by the TS-870S is anormal one, 
not an endless one. Since the rotation angle of this 
volume is limited, the rotation range is from the mini- 
mum capacity to the maximum capacity plus allow- 
ance. 

By this control, like the preset tuning, which will be 
described later, POD1 and POD2 are monitored by the 
microprocessor. If the lower limit voltage of 0.6V or 
the upper limit voltage of 4.2V is reached, the micro- 
processor detects that the voltage is close to a limit. 
To return the voltage to the opposite side, APRE is 
made HIGH. If the variable capacitor is VC1, and the 
voltage is close to the lower limit in respect to POD1, 
the voltage near the upper limit is output. If the voltage 
is close to the upper limit in respect to POD1, the volt- 
age near the lower limit is output. 

The other variable capacitor VC2 outputs the voltage 
read by POD2 as it Is. If the variable capacitor voltage 
exceeds the specified limit, it returns to the other limit. 
The other variable capacitor remains in the same posi- 
tion. 


If the APRE is HIGH, the motor rotation direction is 
determined by the CPU unless auto tuning is per- 
formed. 

The logic for PR11 to PR22 is the same as for IC4 
and IC5 : BA6109U2. The signal output from the digital 
unit passes through IC2 and IC3 : TC4066BP and en- 
ters IC4 and IC5. 


rr PT 
Motor? [Normalrotation | H | t | - | - | 
Reverse rotation [L_| H [= = | 
Motor? [ Normal rotation | =] - | H | 1] 
ieverde tosnon” =| fr 


@ Preset tuning 

When tuning ends, the position of the variable ca- 
pacitor is stored in memory by the microprocessor as 
preset data for that band. 

When the band is changed after tuning is performed 
in another band, APRE goes HIGH, the motor is con- 
trolled by the microprocessor, and preset tuning is per- 
formed. During preset tuning, auto tuning or signal 
transmission is inhibited even if the AT TUNE switch is 
pressed or transmission becomes ready. 

The initial preset-data when the microprocessor is 
reset includes standard data for a 50-ohm load on each 
band. 


@ Preset memory band 
30kHz Si 
1.850MHz < f 
2.010MHz < f 

3.029 MHz sf 
3.575MHz < f 
3.725MHz < f 
4. 490MHz < f 
7.030MHz < f 
7.100MHz < f 
7. 490MHz < f 

10.490MHz < f 
14.100MHz < f 
14.490MHz < Tf 

20.990MHz < f 

21.150MHz sf 

21.990Mz < f 

25.490MHz < f 

29.000M#z < f 
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CIRCUIT DESCRIPTION 


Standby Control and Timing 

Standby control and timing are carried out by using 
software for the main CPU in the control unit (X53- 
356X-XX). The control signals for the control unit are 
listed below. (See Figure 10 for each timing chart.) 


So 
KEY 


TXC 


RXC : 


CKY 


: Standby switch input signal. Active LOW. 
: Keying input signal from the keyer. Active 


LOW. 


: Transmission output signal. Active HIGH. 


Same timing as TXB. 
Reception output signal. Active HIGH. Same 
timing as RXB. 


: Output signal. Active HIGH. 


With the SS line 


50~800ms 


Fig. 10 Transmit/receive signal timing chart 


25 


pw Wl Wey 


CIRCUIT DESCRIPTION 


Digital Control Unit @ Address control . 
The TS-870S digital control circuit has a multiple The.mainsePU operates: in tne intCLo Os 


chip configuration centered around the main CPU (IC6 : mode in ‘which the external (ROM \s) used Saline 


’ figured as shown in the memory map, 
M37702S4BFP), and consists of a 64K ROM (IC12: RENO HY (ehCOn 
27C512RJLVC), an 8K RAM (IC8: LC3564QME-10), staal el takces as DO oaae ane ae 
and an extended:¥O llC16. C22) 1IC23™CxD1 0050), mea) aiedrpeeaubereatictabicd, ONC 


This circuit controls about 60 different input and about Soteigital to select and access aie 


80 different output signals. 
Figure 11 is a digital control block diagram. 
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26 Fig. 11 Digital control block diagram 
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CIRCUIT DESCRIPTION 


TC74VHC138F 


IC6 : CPU 


TC74VHC138F 


1C23 : EXT 1/0 
IC22: EXT 1/0 
1C16: EXT 1/0 

1C20 : GATE ARRAY 
1C21 : GATE ARRAY 
1C12: ROM 

IC8 : RAM 


TC74VHC573F 


Fig. 12 Address control circuit 


@ Encoder circuit 

The main encoders are magnetic rotary encoders, 
and the click, RIT, SHIFT, and WIDTH encoders are 
contact-type rotary encoders. 

The main encoder pulses are read directly by the 
main CPU. 


The other encoder pulses enter the gate array (IC20 
and |C21 : LZ92K371), and are read through the main 


WIDTH 


RIT/XIT 


SHIFT 


VFO. CH/M. CH 


CS IC 19-14-05 
CS IC 19-15-04 
AO 
RD 


CPU data bus. The gate array is selected by the latch 
(1C19: TC74VHC573F) O4 and Q5. The CK1, CK2 or 
CK3, CK4 encoder is selected by AO of the gate array. 
Encoder data is output to DO to D7 by making the read 
signal (RD) LOW when the chip select (CS) signal is 
LOW. 1C25 and |C26 absorb encoder pulse chattering. 
(Figure 13) 


CPU 
DATA BUS 


LZ92K371 


LZ92K371 


\ cpu 
DATA BUS 


Fig. 13 Encoder circuit 
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CIRCUIT DESCRIPTION 


@ System reset and RAM backup 

The power monitor circuit (Q1, Q2, D4, D5, R6) 
monitors the power supply voltage. If the voltage is 
LOW, the circuit outputs a LOW signal to the INT1 port 
of the main CPU and the IRQ2 port of the microproces- 
sor in order for the electronic keyer to stop operation. 
At the same time, the battery backup IC (IC5 : 
MB3780A) backs up the RAM with a lithium battery. 

If the power supply voltage becomes normal, a 
HIGH signal is input to the INT1 port and the IRQ2 port, 
and the main CPU ts initialized by the battery backup IC 
after the time constant set by C56 and C57. The opera- 
tion resumes and power is supplied to the RAM from 
the outlet. (Figure 14) 


1C6-6-INT1 
1€24-45-IRQ2 


IC6-28-RESET 
1C8-26-CE2 = 


MB3780A 


IC8 (RAM) 
1C24 (KEYER p-COM) 


Fig. 14 System reset and RAM backup 
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@ Analog Signal Input 

The main CPU incorporates an 8-channel analog-to- 
digital (A/D) converter, and in addition, has a multi- 
plexer (IC9 and 1C13 : TC4052BF) for entering 16-chan- 
nel analog signals. Incoming analog signals are con- 
verted by the main CPU to digital values, which are 
used as digital data. 


Display 

Since the TS-870S uses a negative LCD and a fluo- 
rescent display tube. 

The LCD is lighted with half a duty by the LCD 
driver, and the fluorescent display tube is lighted by an 
inverter. 

The LCD driver data is set by the clock signal 
(UCK1), data signal (UDA1), and enable signals (ENL2, 
ENL3). The blanking signal (BLANK) turns the LCD 
driver OFF, and the dimmer signal (DIM) changes the 
inverter duty for dimmer. 


@ Key scan 

The PBO and PB7 of IC23 and O2 to O8 of IC501 
form a keyboard matrix. A key scan signal (a negative 
pulse) is output from the O2 to O8. One column corre- 
sponding to the PBO and PB7 is selected, and the state 
of that switch is read. When the switch at the intersec- 
tion of the matrix is pressed, the PBx port bit goes 
LOW. Thus, which switch is pressed can be detected. 
The key chattering is eliminated by software. (Figure 
15) 
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Fig. 15 Key scan circuit 
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CIRCUIT DESCRIPTION 


@ PLL and DDS data : 

The TS-870S has three PLLs and three DDSs in the 
PLL section in the RF unit. The main CPU sends data 
to the PLL ICs and DDS !Cs according to the displayed 
frequency. The PLL ICs provide unlock (UNL) signals. 
If one of the PLLs should unlock, the display indicates 
that the PLL is unlocked (Err-FE). 

The TX-RX unit also has a PLL IC, to which the main 
CPU sends 46.32MHz data. The PLL IC also outputs 
an unlock signal (PLUL), and if a PLL is unlocked, an 
unlock message (Err-FD) is displayed. 


TC4052BF 


15-TA1lout 
79-AN2 
80-AN1 


@ AT control 

The AT control inputs the variable capacitor position 
data (POD1, POD2, analog data input), forward wave 
voltage and reflected wave voltage (VSF, VSR, analog 
data input) for SWR calculation in the main CPU, and 
outputs the motor normal/reverse rotation control 
(PR11, PR12, PR21, PR22), motor speed contro! signal 
(SPED), and motor control switching signal (APRE). 

SPED switches the motor rotation ON and OFF dur- 
ing AT tune and presetting by PWM with the duty cycle 
related to the SWR value. 

APRE changes the motor normal/reverse rotation 
control to analog control for AT tune, and to digital con- 
trol for presetting. 

PR11 to PR22 control the motor normal/reverse ro- 
tations and stop when the motor normal/reverse con- 
trol signal is controlled digitally. (Figure 16) 


8D 


To AT UNIT 


1C23-29-PD7 
1C23-28-PD6 
1C23-27-PD5 
1C23-24-PD4 
1C23-23-PD3 


Fig. 16 AT control 
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CIRCUIT DESCRIPTION 


@ IF filter switching 

The IF filter switching signal from the control unit is 
controlled by PCO to PC2 (pins 11 to 13) of 1C23 and 
sent to the RF unit and final unit connection section. 

The RF unit selects the 8.83MHz IF filter, and the 
final unit connection section selects the 455kHz IF fil- 
ter. 

The IF filter select signal is automatically interlocked 
with the WIDTH control. 


LTER |WIDTH 
k 50 


Table 9 IF filter selection 


@ Receive band-pass filter selection 

The RF BPF signal from the control unit is sent from 
PC6 (pin 17) of 1C23 to the RF unit as serial data. The 
serial-to-parallel converter (TC9174F) in the RF unit 
converts serial data to parallel data and switches be- 
tween band-pass filters. 


@ Transmit low-pass filter selection 

The LPF signal from the control unit is sent as serial 
data from PC1 (pin 12) of IC16 to the final unit filter 
section via the final unit connection section. The serial- 
to-parallel converter (TC9174F) in the final unit filter 
section converts serial data to parallel data and 
switches between low-pass filters. 


@ PLL VCO data 

The RF unit PLL section switches between VCOs 
according to the VCO band data (VBO to VB3) output 
from PC4 to PC7 (pins 15 to 18) of IC16 in the contro! 
unit. 


@ Electronic keyer 

The TS-870S uses a dedicated IC (1C24 : 
68HC05G2419553) to control the electronic, keyer. 
The main CPU CH1 to CH4 signals switch operations 
to the electronic keyer IC (keyer microprocessor). 

The keyer microprocessor controls the electronic 
keyer according to KEY SPEED VR data, DOT/DASH 
signal, and CH1 to CH4 signals switch operation sig- 
nals from the main CPU. 

The keyer microprocessor is normally at the standby 
mode (power save mode). Each control signal is con- 
nected to PB7 (pin 77). When this port is LOW, the 
standby mode is terminated. 

When the standby mode is cancelled, PA7 (pin 30) 
outputs a HIGH signal. It is used to determine which 
control signal is active : CH1 to CH4, KEY SPEED VR 
data, or DOT/DASH signal. 

PA2 (pin 25) is an input/output port that inputs KEY 
SPEED VR data and outputs control signal (HIGH) for 
VR data determination. 

When a HIGH signal is output from PA2 (pin 25), 
C114 is charged. KEY SPEED VR data is calculated 
until C114 is discharged and the port goes LOW. 

|RQ2 (pin 41) is an interrupt port that detects power 
supply voltage drop. When this port detects it, the 
standby mode is entered. 

The keyer microprocessor outputs the key down 
and beep signals. The key down signal is input to |C22 
(PC4 : pin 15), and the main CPU controls transmission 
and reception. The beep signal is input to IC29 
(TC7S32F : OR gate) and output to the TX-RX unit as 
GRY; 

The TX-RX unit determines the key jack ON/OFF and 
CKY level and outputs sidetone. 
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a @ Band data 


Frequency (MHz) RF BPF (RB) BPE VCO PLL | Frequency (MHz) RF BPF (RB) 
AL ®[C[D | N [Lower imi] Uoperimt| AX ATs [¢[o 
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12705 2.01 3 3 
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E 

24.49 

24.99 14 

25.49 13 

25.99 13 

99 | 26.49 12 

i: : : 12 
| 3 

. 27.99 

28.49 


28.99 
29.49 
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@ Function of IC pins 


CIRCUIT DESCRIPTION 


1) CPU : M37702S4BFP (Control unit IC6) 


61~64 | P87~P84 


PBO~PB3 


TXDO 
RXDO 


TXDO 
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eee el 
[AT motorspeed contol ——SSSSCSCSC~“‘~S*~*‘“dtCSCi 
SLODerabeD serelceriaiaal 0, 


L 
ap 
5 a 
= an 
or 

Hold state cancel 
| oe) Sime Asses) 6) ae 
Reset sigrelinomt PW la eM gn pone a 
Coeksanel pyle Sian 6.0 ioe, oe 
Pie a TTT ee 
Ban ai ene 

ea 

Rie 

en 

Be 
H 


Read/write signal 


Oo 


Address output 
Logic key CPU contro! 0~3 
Personal computer interface serial output 


O 


Personal computer interface serial input 


P81 


CTSO 


69 Vcc 


AVcc 


Personal computer interface RTS 
Personal computer interface CTS 


| Forward wave voltage (VSF) 
| Reflected wave voltage (VSR) 
| ALC meter analog input 


VPWR, VMIC, VDLY, VCAR signal 


POD2, VRF, POD2, VAF signal 
POD1, VNB, POD1, VSQL signal 


lOo-o/US 
CIRCUIT DESCRIPTION 


2) CPU : 68HC05G2419553 (Control unit IC24) 
[PinNo.| Portname | Pinname | 
PB3~PBO CH4 to CH1 switch input signal from IC6 


ADO-AD? 


Function 


Active level | Initial state 


aT | 
a a ar ca 
Vref igp= ie See ee ee ae 


Vss 
VDD 
18,19 | XOSC1, XOSC2 Unconnected ES ea 


| 
}20 {Res | | Reset signal input 
aa 


Ne OSGi OSezZ Clock input 
a NCCmEey GPAU LE Et OT a | DOT input Lees 4 
a ee Dash input 


31~33_| PGO~PG2 = Unused eee 


TCM igerramre 1c Lincian ete oo ee ey TT | 
35 | PGA Gal UEC) Se RO eg Cees en 
[cit eeisse Shinn oa epeen | ey 


ce ae oe mmomnee see] oT | 
ecco | Uncen aR ee ees | 
GU ets os, oe oe ee ge ey 

san ae 


ROS <0 o. o  e eaead eaeeees |eee il 
49 PD1 mbusy O | Message busy signal SSS eae 


Beep output signal 
Unused 
Key signal output 
Unused 


Unconnected 


56~59 | PEO~PE3 | 
60 Vss ae 


61~64 | PE4~PE7 |_| Unused Rime: a eee a | 
sms OT Ca 
PB7 WAKE UP Wake up inhibit ; 


abe s |e ae St 
Fly a Unused Saal 
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CIRCUIT DESCRIPTION 


3) Extended I/O : CXD10950 (Control unit 1C16) 


Pin name 1/0 Function Active level 
SHIMO1~SHIMO5 Destination determine port 
eg) PB7 UNL | Unlock signal H 

10__| Vss | Oe 
1 [Pod NA 

12 2Ci UDA23 O | Serial/parallel convert data = L 
9” PC? JCK2S : 
14 PGs NFEMT O | Control signal except FM transmit mode 
15,16 | PC4, PCS VB3, VB2 O | VCO band data 1, He 
7 | PC6 v8 0 
PC7 VBO O | VCO band data 
ig [NC MET. 
20 | PDO PED fo [Morte Hi aa 
21 PD1 PLE1 O | VCO1 enable 
7 | 602 Pk [Oo Picci a an 
23 PD3 PDA O | PLL data 
24 | PDA Oi nteed 
fs eo 

Toswcice Seta | 

|e 2Timewle| (PL Ee coc) ~ 2 ay DLE3 DDS3 enable oe 
PD" DLE2 0 
PD7 DLE1 O | DDS1 enable 
Bus a 
| Ee Lh 


Bus 
Port E output register clear 


Output disable 


Write signal 


Read signal 


Chip select signal 


Address signal 


External AT TS input H 
Electronic keyer busy signal 
External AT TT output H ik 
External AT TS output H L 
Unused L 
| 
58 VDD | 
0 | Unused L 
63 PA7 LOGKEY O | Electronic keyer reset 
64 PBO SHIMOO | 


CIRCUIT DESCRIPTION 


4) Extended I/O : CXD10950 (Control unit IC22) 


—. 


PD4 


Tey 


erro? wi ee UCKZ7 =F" | 0. 


= 
A I 


5s PES 
54~56 | PAO~PA2 


[PinNo.| Portname | Pinname [1/0 Function Reve evel | iil state 


1 a, DMR SE To A OB 
KEYS Electronic sabe ponnrecting determine signal le 
Pc2 


| | DRU-3 EOM signal 


VS-2 busy signal 


DSP reset signal Normally “H" 
Electronic volume DAC enable 


PLL enable in DSP 


VS-2 start signal 


Port E output register clear 
Output disable 


O eer POD bie ee) UCKZ2=*" - | O.| Serial/parallel convert clock signal L 
rs UDA22 O | Serial/parallel convert data signal pe dea L 
DRU-3 enable signal 


bor"0/Uo 


H 
H 


ee ae Read signal 
pare wager select signal 


Address signal 
+S DSP enable A 


DSP enable B 


DSP R/W signal 
Unused 
DSP address signal 


Beep output signal 
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CIRCUIT DESCRIPTION 


5) Extended I/O : CXD1095Q (Control unit IC23) 


PDO~PD2 
PD3 


58 


VDD 


PA3 


PinNo.| _Portname | Pinname [VO] Function | Aetve evel | initia state 
12 | NC | Seen | a 
10 | Vss Mics 
[Peo aKFIL 0 

RCH Analog filter select signal 
13 REZ 15KFIL O | analog filter select signal 
14~16 | PC3~PC5 P ENR3~P ENR1 O | RF serial/paralle! convert enable H o 
| PCT PUCK? I o 

NC Mii oe! 


AT motor 2 control signal 


AT motor 1 contro! signal 
AT motor 1 control signal 
Bus 


Bus 


Chip select signal 


Address signal 


Thermal protection signal 


O 


62, 63_| PAG, PAT : 
64 PBO P KO | Key matrix input i 


O | AT motor control signal 


L 
i 
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CIRCUIT DESCRIPTION 


TX-RX Unit (DSP Operation) 
@ Outline 

The TS-870S uses the DSP to carry out various pro- 
cessing aS compared with the conventional models. 
They include the following: 

- Modulation and demodulation 

- Filter processing 

- AGC processing (S-meter data output) 

- Mic amplifier AGC processing 

- VOX processing 

- Voice equalizing processing 

- Noise processing (noise reduction, beat cancel, 

automatic notch) 

- Speech processing (COMP meter data output) 

- Squelch processing 

- Sidetone and beep generation 


The commands and data for the microprocessor are 
listed below (see page 42). 

The TX-RX unit circuits are divided into the analog 
section that processes analog signals and digital sec- 
tion that processes digital data. The interface between 
the analog and digital sections is the analog-to-digital 
converter (IC25 : AK5340-VS) and digital to analog con- 
verter (IC16 and IC27 : AK4318-VS, IC34 : PCM69AVU). 


2SC2714(Y) 


PLL CONTROL 
oun | VOL CONTROL 


HOST I/F BUS 


PLD 
7032LC44JLQ* 


8KW RAM 
MCMS56824AFN20 


64.22MHz 


or 
MCM56824AFN25 
2SC2714(Y) 


DSP56002FC40 


The unit has another digital to analog converter (IC26 : 
M62363FP) for VCA (electronic volume : M51131L) 
control. The volume is controlled directly by the micro- 
processor in the control unit (the volume is not con- 
trolled by the DSP). 


@ Digital section 

The digital section is explained below. Figure 17 is a 
digital section block diagram. 

The digital section consists of two DSPs (IC1 and 
IC2 : DSP56002FC40), RAM (IC7 : MCM56824AFN2*), 
three ROMs (IC4, IC5, IC6 : 27C256PCJJ**), and gate 
array (1C3:MBCG24173-6173) and PLD (ICQ: 
7032LC44JLQ*). The TX-RX unit has a PLL, but it is 
included in the digital section for convenience. * indi- 
cates the version number. 

The PLL in the TX-RX unit is controlled directly by 
the microprocessor in the control unit, and clocks of a 
fixed frequency of 46.32MHz are generated. This cir- 
cuit forms a VCO consisting of Q8 : 2SK210(GR), Q9 
and Q10 : 2SC2714(Y). Q8 is an oscillator and Q9 and 
Q10 are buffer amplifiers. Q5, Q6, and Q7 comprise an 
active low-pass filter. This low-pass filter converts the 
output from PLL IC 1C15 : MB86001PF to DC voltage 
and sends it to the VCO. 


D/A D/A A/D D/A D/A 
PCM69AU M62323FP AK5340 AK4318 AK4318 


HOST I/F BUS 


control 


40MHz 


DSP56002FC40 
(SUB) 


GATE ARRAY 
MBCG24173-6173 


Wait control 
6 Wait control 


32KB ROM 32KB ROM 32KB ROM 
27C256 27C256 27C256 
[Kester ea. 5 ee ae 


32KW ROM 


Fig. 17 Digital section block diagram 
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CIRCUIT DESCRIPTION 


Figure 18 is a block diagram of the PLD (Program- 
mable Logic Device). The clock with a sampling fre- 
quency fs (45.234375kHz) is generated from the 
46.32MHz clock produced by the PLL in the TX-RX unit 
by the clock divider in the PLD. This clock is used for 
data transmission and reception between the analog- 
to-digital and digital to analog converters and gate array 
and data transmission and reception between the gate 
array, DSP, and the analog to digital and digital to ana- 
log converters. The PLD forms part of the bus control 
circuit for sharing the RAM and ROM with two DSPs 
and the circuit that accesses the ROM. 

The gate array is used as the interface between the 
analog to digital and digital to analog converters and 
the DSP. Data is received from the analog to digital 
converter, or transmitted to the digital to analog con- 
verter, and each DSP Is interrupted in the 1/fs sampling 
intervals. The gate array interfaces two DSPs for com- 
munication, and the two other DSPs control the bus for 
sharing the RAM and ROM. 

The DSP has a 24 bit fixed-decimal DSP. It operates 
with the 40MHz clock, but the external 2OMHz clock is 
given to the DSP. The DSP operates the 40MHz clock 
generated in the PLL in the IC. The clock is pro- 
grammed to be output to pin 123 (CKOUT) of the DSP. 
Transfer of commands with the microprocessor is car- 
ried out through the host interface of the DSP. 

The ROM and RAM are shared by two DSPs. When 
one of the DSPs is being accessed, the other DSP 
waits. It is carried out by the gate array and PLD. 
Three 8 bit ROMs are used to implement 24 bits. 

The analog to digital converter (IC25 : AK5340-VS) is 
an 18 bit A-> type ADC for audio equipment. There are 
two channels, R and L. The R channel is used for the 
receive signal and the L channel is used for the micro- 
phone input signal. The digital to analog converter 
(1C16 and IC27 : AK4318-VS) is a 18 bit A-X type DAC 
for audio equipment. The digital to analog converter 
has two channels like the analog to digital converter : 
1C16 uses the R channel for the beep signal and the L 
channel for the transmit signal, and 1C27 uses the R 
channel for the monitor signal and the L channel for the 
decode signal. Another digital to analog converter 
(1C34 : PCM69AV) is an 18 bit DAC for audio equip- 
ment, and uses the Rch for AGC and the L channel for 
audio signals in FM. 


WTB (GATE ARRAY side) 


46.32MHz 


11.58MHz : SK2 


2.895MHz : BCK, NBCK 


45.234375kHz : 
(=Sampling freq : fs) 
LR,WCK,FS,FL,FR,LRS,LRD 


TIMING CIRCUITS 


BGA 


1 
1 
BRA BUS | 
CONTROL 7 > WTB (DSP B side) 
CIRCUITS | 
1 
‘ 


CLKB (40MHz) 


A15 ROM 
ACCESS ROMS 
PSA CIRCUITS 


Fig. 18 PLD block diagram 


@ Flow of transmit/receive signals 

Flow of transmit/receive signals is explained below, 
together with the analog and digital sections. Flow of 
receive signals is explained first. See Figure 19. 

The receive signal input from pin 3 (RIF) of CN1 is 
amplified by 1C43 : NJIM5532M. If a HIGH signal is in- 
put to RIF, its amplitude is limited to prevent any signal 
that exceeds the input range to the analog to digital 
converter (IC25 : AK5340-VS). The signal is passed 
through the band-pass filter and buffer amplifier, and 
its frequency is converted by the mixer (IC18: 
MC74HC4053F). The frequency of the receive signal 
is about 1/4 of sampling frequency fs. The fs/4 fre- 
quency is the most stable frequency for digital signal 
processing. The receive signal of the fs/4 frequency is 
passed through the buffer amplifier, amplified by am- 
plifier C21 : NJM4560M, and converted to digital data 
by the analog to digital converter (C25). 
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CIRCUIT DESCRIPTION 


This data is read into the gate array (IC3 : MBCG 
241873-6173) in sampling intervals 1/fs. The data read 
into the gate array is fed to the DSP in 1/fs for process- 
ing. DSP A (IC1 : DSP56002FC40) carries out auto 
notching, demodulation, noise processing, and 
squelch processing, and DSP B carries out AGC and 
filter processing. 

AGC data, one of the DSP B operation results, is 
sent to the digital to analog converter (IC34: 
PCM69AVU) from pin 33 of DSP B (IC2: DSP56002 
FC40) in 1/fs intervals. AGC data is converted to an 
analog current by IC34, and converted to an analog 
voltage by the I-V converter IC35 : AD822AR, and is 
output to the RF unit as the AGC voltage. The AGC 
voltage is reversed by the reversing amplifier I|C35 : 
AD822AR, and the S-meter voltage used for packet 
communication is generated and output from the 
SMET terminal of ACC2 (J5). 


LIMITTING IC25 
AMP AK5340-VS 


ET > > a = older 


AMP. 455kHz BUFF ean va ee: BUFF 


1C43 


NJM5532M ema reCaT OK) NOMASEON 


CN3-1 About 466kHz About 11.3kHz 


LO4 


Q12 
2SC2712(Y) 


Y 


DSP56002FC40 DsPse002FC40 


GATE ARRAY 


The digital data demodulated by two DSPs Is sent to 
the gate array in 1/fs intervals. The data is sent to the 
digital to analog converter (IC27 : AK4318-VS) from pin 
68 of the gate array in 1/fs intervals and converted to 
an analog signal. The demodulate signal converted to 
an analog signal is passed through the third low-pass 
filter 1C28 : NJM2100M. This low-pass filter eliminates 
the alias components. The demodulate signal then 
enters the VCA (IC29 : M51131L). The VCA attenuates 
and outputs the demodulate signal according to the 
voltage given to pin 8 of IC29. The voltage at pin 8 is 
the voltage corresponding to the rotational angle of the 
AF VOL, and is controlled by the microprocessor in the 
control unit. The demodulate signal is passed through 
the VCA, amplified by the AF amplifier (IC33 : LA4422), 
and output to the speaker and headphone. 

Demodulation data used for packet communication 
is passed through low-pass filter 1C28 : NJM2100M, 
then attenuated by the VCA IC31 : M51131L. The at- 
tenuation amount is determined by the value set on 
the menu. The signal is passed through the VCA and 
ACC2 (J5) through the buffer amplifier Q17 : 2SC 
2412K(S), and output to the TNC. 


1C27 


AK4318-VS —10.6kHz AF AMP 
ie O SPO1 
1C28 1C29 MONI IC33 
NJM2100M | M51131L voice LA4422 
VCA BUFF 
ANO 6 JS ACC2 
ANO 
IC3 A 
MBCG24173-6173 1C31 17 
M51131L a 2SC2412K(S) 
6 J5 ACC2 
SMET 
\ 
v |-V CONV. 1C35 
AD822AR 
33pin ; 
IC 1C34 1C35 
PCM69AU —- AD822AR 


Fig. 19 Flow of receive signal 
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CIRCUIT DESCRIPTION 


Then, flow of transmit signals is explained below. 
See Figure 20. If the mode is SSB, FM, or AM, the 
signal from the microphone is input. The signal enters 
the TX-RX unit through CN4. The signal is amplified by 
amplifier |C22 : AD822AR, and goes to the multiplexer 
(IC23 : MC74HC4052F). The multiplexer is used to 
switch between the microphone signal, the play signal 
from the DRU-3 (option), and packet signal. The signal 
passing through the multiplexer is amplified by ampli- 
fier |C24 : NJM2100M, and converted to digital data by 
the analog to digital converter (IC25 : AK5340-VS). The 
data is read into the two DSPs in the same way as for 
the receive signal. In transmit mode, DSP A carries out 
modulation, speech processing, and carrier signal gen- 
eration in CW, FSK, and FM modes, while DSP B car- 
ries out VOX processing, voice equalizing processing, 
preemphasis processing (in FM mode), and micro- 
phone amplifier AGC processing. 

The DSP does not perform modulation in FM mode. 
The DSP sends a 455kHz carrier signal from pin 1 (TIF) 
of CN1, adds subtone to the carrier signal, 
preemphasizes sounds, and limits the amplitude. 
Preemphasized audio data is sent from pin 33 of DSPA 
(1C1 : DSP56002FC40) to the digital-to-analog con- 
verter (IC34 : PCM69AU) in 1/fs intervals, and con- 
verted to an analog current. The analog current is con- 
verted to the audio signal of the analog voltage by the 
|-V converter IC36 : NJIM4560M. 1C36 also serves as 


MULTIPLEXER 


the third low-pass filter that eliminates the alias com- 
ponents of the audio signal. The analog audio data sig- 
nal is output from pin 3 (FMD) of CNS to the PLL sec- 
tion. 

The data modulated by the two DSPs (including FM 
carrier data) is sent to the gate array in the process as 
the demodulated signal. The signal is sent from pin 60 
of the gate array to the digital to analog converter (IC16 
: AK4318-VS) in 1/fs intervals, and converted to an ana- 
log signal. The frequency of this signal is fs/4. The 
analog modulated signal is passed through the third 
low-pass filter 1C17 : NJM2100M to eliminate alias 
components. The signal is converted to the 455kHz IF 
signal by the mixer (IC18 : MC74HC4053F) and two 
ceramic filters (CF2 and CF3), and output from pin 1 
(TIF) of CN1. 

Monitor data, one of the DSP operation results, is 
sent to the gate array in the same process as the de- 
modulate signal. Like the demodulate signal, the sig- 
nal is sent from pin 68 of the gate array to the digital to 
analog converter (IC27 : AK4318-VS), and converted to 
an analog signal. The analog sidetone signal is passed 
through the third low-pass filter |C30 : NJM2100M and 
attenuated by VCA (IC31 :M51131L). The attenuation 
is determined by the rotational angle of MONI VOL. 
The flow of the signal after passing through the VCA is 
the same as for the demodulate signal. 


DIFF. AMP 1C23 
raul 1C25 1C16 
CN4-1 6 AMP  AK5340-VS AK4318-VS  49.1kHz Renee BUFF = 455kHz BUFF  455kHz BUFF 
MIC : LP. 
CN1-1 
STS HEPC LE En 
AD822AR 


IC24 1C17 Q13 a1 
ORS NJM2100M NJM2100M 2SC2412K(S) 2SC2412K(S) 2eC ee) 
p-COM = DRM About 11.3kHz 
CONTROL aM 5.3kHz VCA AF AMP 
GATE ARRAY 
MONI 
55 ACC2". 1(Option) IC3 1b O SPO1 
are MBCG24173-6173 AF 
J5ACC2 4 1C31 BEEP 1C33 
PKS © AMP os M51131L VOICE - LA4422 


I-V CONV. & 
LPF 7.0925kHz 


CN3-1 3 About 466kHz / \ 
Lo4 
\ 
Q12 } 
33pin 
DSP B DSP A 0 CN3-3 
FMD 
Ic 1C36 


28C2712(Y) 
pspseoaarcaa DsPs6002FC40 PCMaeAU NJM4560M 


Fig. 20 Flow of transmit signal 
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@ Sidetone signal flow 

When the electronic keyer is pressed, the sidetone 
is Output. The sidetone is processed by DSP A. 
Sidetone data, a DSP A operation result, is output to 
the speaker or headphone in the same process as the 
monitor data. See Figure 21. 


@ FSK tone signal flow 
The flow of the FSK tone signal is the same as that 
of the sidetone. See Figure 21. 


VCA AF AMP 

< 

Ee 
38 O sPO1 
ey 
oe (C27 1C30 1C31 
Hy| AK4318-VS NJM2100M M51131L LA4422 

Oln 

“io 


GATE ARRAY 


MBCG24173-6173 


DSPA 
1C1 
DSP56002FC40 


Fig. 21 


Sidetone and FSK tone signal flow 


@ Beep signal flow 

When pin 6 (BEEP) of CN7 goes HIGH, DSP A sends 
beep data to the gate array in the same process as the 
demodulate signal. Like modulation data, the signal is 
sent from pin 60 of the gate array to the digital to ana- 
log converter (IC16 : AK4318-VS) in 1/fs intervals, and 
converted to an analog signal. The analog beep signal 
is passed through the primary low-pass filter |C19 : 
NJM4560M, and attenuated by VCA (IC29 : M51131L). 
The attenuation is determined by the value set on the 
menu. The flow of the signal after passing through the 
VCA is the same as for the demodulate signal. 


About 1kHz 


IC16 IC19 
AK4318-VS NJM4560M M51131L 


= 


[2) 


BEEP DATA 


GATE ARRAY 
I 


C3 
MBCG24173-6173 


DSP B 
Ic2 
DSP56002FC40 


Fig.22 Beep signal flow 


@ DRU-3 recording and playback 

The DRU-S3 is controlled by the microprocessor in 
the control unit. During the DRU-3 recording, the MIC 
signal amplified by the differential amplifier (IC22 : 
AD822AR) Is input to the DRU-3, and recorded. During 
DRU-3 playback, the playback signal is input to the ana- 
log-to-digital converter by switching the multiplexer 
(IC23 : MC74HC4052F). When the DSP receives a 
command “VOX ON and DRU playback” from the mi- 
crocomputer, pin 38 of DSP B (IC2 : DSP56002FC40) 
goes HIGH and the SS line goes LOW. When the SS 
line goes LOW, the microprocessor sets the trans- 
ceiver to transmit mode. This operation does not occur 
at the playback sound level of the DRU-3. Even if no 
sound is recorded, the transceiver enters the transmit 
mode when a DRU playback command arrives while 
VOX is ON. See Figure 20. 


@ VS-2 audio signal flow 

The audio signal output from the VS-2 is not pro- 
cessed by the DSP. The signal is amplified by the AF 
amplifier, and output to the speaker or headphone. 
The VS-2 is controlled by the microprocessor. See Fig- 
ure 23. 


AF AMP 


© SPO1 


1C33 
LA4422 


Fig. 23 VS-2 audio signal flow 
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CIRCUIT DESCRIPTION 


@ Commands and data transferred to or from the 

microprocessor 

To understand the DSP processing, the commands 
sent from the microcomputer to the DSP, and data 
sent from the DSP to the microcomputer are described 
below. 

For details of error status, see the error list (Table 
10). 


1) Microprocessor — DSP 
e Transmit mode 
e Transmit filter 
e CW rise (fall) time 
e FSK shift width 
e Squelch level 
e Applicable filter follow speed 
e SPAC interrelation time 
¢ Check mode operation setting 
e VOX delay time 
e AGC release time 
¢ TX AGC release time 
e AGC correction 
¢ TX equalizing 
e FM modulation 
e Processor compression level (LOW) 
e Processor compression level (MID) 
e Processor compression level (HIGH) 
e RX AF AGC gain (AM/FM) 
e RX AF AGC gain release time (AM/FM) 
e TX AGC gain (packet input) 
e Receive mode 
e Receive filter 
e CW pitch frequency 
¢ FM subtone frequency 
¢ Noise/interference elimination mode setting 
e Auto notch follow speed 
¢ Operation flag 1 
e VOX gain 
e RF gain (AGC) 
e TX AGC gain 
e AM modulation 
e Carrier level 
¢ Operation flag 2 


2) DSP — Microprocessor 
e S-meter data 
¢ Compression level data 
e Squelch status 
e Microphone level data 
e Error status 
e Check mode status 


05 
07 


Main DSP SCI exceptional reception 
0A 
C 


0 Command cannot be transferred from the main DSP 
to the sub DSP. 


1 RAM check error 1 


0 
19) RAM check error 2 
12 Gate array check error 


23 
Sub DSP SCI line idle detection 

20 

F 

F 


28 
29 
2A 


D PLL unlock (TX-RX unit) 


E PLL unlock (RF unit PLL section) 
igi Temperature protection error 


Table 10 Error list 
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CIRCUIT DESCRIPTION 


@ New function circuit 

The TS-870S noise processing, auto notch, line en- 
hancer, SPAC, and beat cancel functions are character- 
istics of the DSP digital signal processing. These func- 
tions and other features are described below. 


1) Auto notch 

The auto notch corresponds to the IF filter used in 
the previous models. It is an adaptive filter, and em- 
phasizes weak signals by tracking interfering signals 
automatically in the AGC loop (the reception gain in- 
creases). The notch filter has very good damping and 
frequency characteristics in the receiving bandwidth. 


2) Beat cancel 

The “beat cancel” corresponds to the AF filter used 
in the previous models. It also is an adaptive filter, and 
finds and removes beat components from the received 
signal. Unlike the notch filter, this filter removes mul- 
tiple beats, but it does not emphasize weak signals 
even if the beat is canceled. 


3) Noise reduction 

The TS-870S uses a line enhancer or SPAC to re- 
duce noise. One of these two functions should be as- 
signed to the N.R. key on the front panel. 

The line enhancer is an adaptive filter which does 

not attenuate the target signal, but attenuates only 
noise. If the conditions are not very bad, the S/N ratio 
can be improved greatly. 
. Select SPAC to improve the S/N ratio effectively. 
SPAC stands for “Speech Processing System by use 
of Auto Correlation function.”. It takes the periodical 
Signal (target reception signal) and suppresses noise 
using the Auto Correlation function. Since SPAC takes 
reception signals with a certain time width, the signals 
become discontinuous and cause noise. 

Since the auto notch, beat cancel, and line enhancer 
are adaptive filters, their characteristics change accord- 
ing to the input signal. If the automatic tracking is set 
to OFF on the menu when the filter effect is good un- 
der good signal conditions, the effect does not change 
even if the conditions turn bad. 


4) VOX 

DSP processes the correlation between the re- 
ceived signal and signal from the microphone, and car- 
ries out the conventional anti-VOX processing. There- 
fore, TS-870S does not have anti-VOX. 


5) SSB modulation/demodulation 

TS-870S uses the PSN modulation/demodulation 
used for TS-950 and subsequent models. With the in- 
crease in the DSP operation precision, the side-band 
suppression has been improved in a very wide band- 
width from 25Hz to 6kHz (80dB or more for modulation 
and 90dB for demodulation). The PSN method does 
not eliminate all group-delay distortion because the Hil- 
bert converter uses an IIR filter. The TS-870S uses a 
linear phase shifter with a Hilbert converter containing 
an FIR filter. As the FIR filter can keep group delay 
constant, it does not cause group-delay distortion. 
However, as the group-delay itself increases, if the lin- 
ear phase shifter is set to ON via the menu, a signal is 
transmitted several ms after a voice enters the micro- 
phone. 


@ Analog section and other circuits 

The analog section and other circuits were de- 
scribed in the flow of transmission and reception sig- 
nals. This section describes the circuits that were not 
explained in the flow of transmission and reception sig- 
nals. 


1) Reference voltage circuit 

Since TS-870S does not have a negative power sup- 
ply, a 2.5V reference voltage, which is half the power 
supply voltage, is supplied to the OP amplifier to pro- 
cess analog signals linearly. Fig. 24 shows this circuit. 
2.5V are produced by dividing the power supply volt- 
age by R129 and R132. This voltage is provided to the 
circuitry through buffer amplifier 1C19 or IC20. 


BUFF 
IC19 : NJM4560M 


BUFF 


1C20 : NJM4560M 


Fig. 24 Reference voltage circuit 
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CIRCUIT DESCRIPTION 


2) Pop mute circuit 

The mute circuit shown in Fig. 25 reduces the pop 
sound when the power is switched ON and OFF. | If 
CN7 pin 16 AMUT is LOW, the mute circuit consisting 
of 1C44 : TC7SO4F and Q22 : DTC124EK mutes the AF 
amplifier (IC33 : LA4422) and suppresses the pop 
sound when the power is turned ON. A microproces- 
sor controls AMUT and cancels muting at an appropri- 
ate time. é 

When the power is turned OFF, muting is also con- 
trolled by AMUT, but is done only if the power switch 
ON TS-870S is pressed. The circuit comprising Q25 : 
DTA143EK, 026 : DTC124XK, and Q27 : DTC143EK 
suppresses the pop sound when the external power 
supply switch is turned OFF. When this switch is 
turned OFF, the voltage of the AF amplifier power sup- 
ply 14A decreases. When the 14A voltage falls, Q25 
becomes active (ON), and then Q26 becomes active 
(the collector goes LOW to mute the AF amplifier and 
suppress the pop sound. Q27 prevents muting when 
the voltage of the AF amplifier power supply 14A falls 
during transmission. 


AF AMP 


14A 1C33 : LA4422 


INV. AMP INV. AMP 
IC44 Q22 
TC7S04F DTC124EK 


Q25 
DTA143EK 


——_— = -() 


Q26 
DTA124XK 


Q27 
5 DTC143EK 


The TS-870S uses AF amplifier 1C33: LA4422 pin 4 (DC) as the 
mute pin. 


Fig. 25 Pop mute circuit 


@ Transmit/receive frequency characteristics 
correction circuit 

The transmission sound quality has a flat frequency 
characteristic due to DSP modulation. However, the 
low-frequency range is also flat to the cut-off fre- 
quency, so the model has less clarity compared to the 
conventional transceivers. A correction circuit is pro- 
vided to suppress the low-frequency range. It consists 
of R141, R155, and C145 in the TX-RX unit, and it is 
-2dB at 300Hz for 1kHz. , 

To return to the flat frequency characteristic, re- 
move C145 and replace R155 with a 1.8kQ resistor. 
(See Figure 26.) 

The receive frequency is also flat, as well as the hi-fi 
sound quality when the filter is widened. When the 
receive frequency is flat, the volume of the low-fre- 
quency range becomes insufficient, so a correction cir- 
cuit that slightly emphasizes the low-frequency range 
is provided. It consists of R204, R205, R208, and C208 
in the TX-RX unit, and it is +2dB at 1kHz for 3kHz. 

To return to the flat frequency characteristic, re- 
move R205. (See Figure 26.) 


Transmit side 


C135 


R 
10 16V ihe 
1C23-3 O— IC24-2 
R141 
3.9K 
C145 0.1 
Receive side 
C197 7 C355 
10 16V Bee? 10 16V 


Fig.26 Transmit/receive frequency 
characteristics correction circuit 
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a DESCRIPTION OF COMPONENTS 


¥ RF UNIT (X44-3210-00) (A/9) : RF 


Switching On when exit RX on 
Q Switching On when TX. 


1 
2 
Switching Off when ATT1 or ATT2 on. 


Drive output (TX frequency 

1Q6 «| Switching DATT on 
Q7 Switching 1/2 : 30kKHz~490kHz 2/2 : 490kHz~1.62MHz 

Fas | Switching ——SSS*dCR OMA 2AONIN 270: 2.40MIHe-3.9OMRE Cid 
Q10 Switching 1/2 : 6.99MHz~7.30MHz 2/2 : 13.99MHz~14.49MHz 


Q11 Switching 1/2 : 20.99MHz~21.49MHz 2/2 : 21.49MHz~30.00MHz 


Switching 1/2 : 14.49MHz~20.99MHz 2/2: 10.49MHz~13.99MHz 
Q13 RF amplifier 21.49MHz~30.00MHz 


O74, 15 RF amplifier 30kHz~21.49MHz 
7 Q16 Amplifier LO1 : 73.08MHz~103.05MHz 
an7-20___| Mine 
Q21 Ripple filter 14S 
022 Amplifier 
AGC NB (Noise blanker) 
a Q33 Amplifier/AGC 8.83MHz 


@©35736 Mixer 
Os7ass Mixer 


73.05MHz > TX f 
8.83MHz > 73.05MHz 


Switching RF blanking 
Q45, 46 Switching On when AM mode. 
a 
Q50 DC amplifier ALC amplifier 
Q51 Switching Pulse generate when AM transmission mode. 
@52 DC amplifier ALC amplifier 
Q54 Switching Off when NB. 
Q55 Switching Make relay for linear. 
Q56 Switching On when TX. 
Os, oe) Switching TXB generate 
Q62 Switching On when AIP off (21.49~30MHz). 
Q63 Switching On when AIP off. 
T2V when AX. : 
On when AX. 
5 Q70, 71 Switching 
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DESCRIPTION OF COMPONENTS 


D11~33, 35 RF switch 


D38, 39 RF switch 


Reverse current prevention 


RF UNIT (X44-3210-00) (B/9) : PLL 


= 
(G10 | ANREP N c 
4-7 | Largest pratscion = 7 IN a aa et ele roche cng 


D36, 37 RF switch On when AIP on. 


D40, 41 RF switch On when 21.50MHz or less RF amplifier selection. 
D42 RF switch 
RF switch LO2 (64.22MHz) switch 
546 AF switch 
D50 Zener diode -6.2V stability 
ps1 LED 
D52 4 Zener diode 12V (ALC voltage for linear) 
D53 Switch Pulse generate 
Foss 7 | Reverse curent peeveniony > Ah a elas ohn. oad 


56 ALC 
057 LED 
D58 Relay surge absorption 
D RBK 

59 i) B 


560 AF switch 
D61 RF switch On when AIP on. 
D62 RF switch On when RX. 
D63, 64 RF switch 8.83MHz filter changeover (15kHz). 
565,66 ___| RF switch 
D67 RF switch 8.83MHz filter changeover (6kHz). 
D71 Zener diode 4.7V (Voltage stability) 


D72 Switch ; CKY 


[Ret No [ ar Use Fonetions 1 yo] ANRTNEEE | g)Operation/Condition 0. aaa 
Q500 Buffer D/A buffer 

Q501 Amplifier 20MHz (fsto) 

Q502 Mixer IC506 input buffer 5.46~4.46MHz 

Q503 Buffer D/A buffer 

Q506 Buffer Output for chopper 

Q507 Amplifier LO3 (8.375MHz) 

Q508 Buffer For LO3 output 

0510 or Buffer D/A buffer 

Q511 Buffer ‘ For LO4 output 

Q512 Amplifier REF 20MHz 

fsorx 3 = 6OMHE 

Q514, 515 Buffer Reference oscillator 2OMHz 

[0517 ~ | VCOB changeover U.  Taea| ie 0 a SR NRE SINE cp ee nee 


BPF switch 


ON when 21.49MHz or more RF amplifier selection 


Q523 
Q524 


Q525 


Q527 


Q528, 529 


Q800 


IC503 
IC506 


D504 
D505 
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DESCRIPTION OF COMPONENTS 


Use/Function 
VCO C changeover 
VCO D changeover 


Q520 VCOA 


VCO B 


Q522 VEOre 87.54~94.54MHz 


VCO D 
Buffer 
Mixer 1C508 input buffer 


Q526 Buffer 


Active LPF 
Active LPF 


Q530 Amplifier PLL IC 1C507 input (18~48MHz) 


G53) Amplifier 18~48MHz 

Q533 Switching PLL unlock signal output ("H" : Unlock) 
Q534~536 Active LPF Comparison 20kHz (5kHz in FM mode) 
Q537 Switching FM modulation input on/off 


Reference oscillator 


|C500 DDS 1.46~0.46MHz for LO1 
1C501 D 1.625MHz for LO3 


DS 
IC502 DDS For LO4 


Divider 


IC505 Mixer 1.46~0.46MHz > 5.46~4.46MHz 


Mixer 


1C510 AVR 13.8V > +9V 
csi) 


Vari-cap diode 
Switching 


D502 Vari-cap diode VCO B 
D503 Switching VCO B output 


Vari-cap diode 
Switching 


D506 


FINAL UNIT (X45-351X-XX) (A/5) : FINAL 


Vari-cap diode 
Switching 


D508 Reverse current prevention 


Use/Function Operation/Condition 
Pre-drive amplifier Wide-band amplification of HF band 
Q502, 503 Drive amplifier Push-pull wide-band amplification of HF band 
D502 Temperature compensation Temperature. sensing of drive 
Temperature sensing of final 
D504 Reverse power connection protection 


Operation/Condition 


73.08~80.54MHz 
80.54~87.54MHz 


94.54~103.05MHz 

VCO A~VCO D output (73.08~103.05MHz) 
73.08~103.05MHz 

For LO1 output 

Comparison 1MHz 


Reference frequency 20MHz oscillation. 


20MHz x (1/5) = 4MHz 


5.46~4.46MHz > 54.54~55. 54MHz 
2~5 : Frequency division ratio input 


6 : 18~48MHz input 
9 : Lock voltage output 11: Unlock output (Unlock : “L’) 
73.05~103.05 + 54.54~55.54 = 18~48MHz 
6 : 64.22MHz input 
11 : Unlock output (Unlock : “L") 


15 : 20MHz input 


2~5 : Frequency division ratio input 


9 : Lock voltage output 15 : 2OMHz input 


13.8V > +9V low drop-out 


VCO A output 


VCOC 
VCO C output 


VCO D output 
Unlock signal detection 


0-00 : K,P,M,M2,X 


2-71 : E,E2,E3,E9 
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DESCRIPTION OF COMPONENTS 


FINAL UNIT (X45-351X-XX) (B/5) : FILTER 


Relay dive i 
Q6 Switch Antenna tuner through tune 
Q10~16 Relay driver 


D1 High-frequency rectification Reflected wave rectification 
D3 Voltage stabilization 5.1V : 


D Relay surge absorption 7.5~10.5MHz LPF relay 


7 
08 10.5~14.5MH2 LPF relay 
Dg Relay surge absorption 14.5~21.5MHz LPF relay 


D10 Relay surge absorption 21.5~30.0MHz LPF relay 
D1 Switching a 


FINAL UNIT (X45-351X-XX) (C/5) : CONNECTION 
Ref. No. Use/Function 

Q401~403 DC/DC -6V 
Q404 Ripple filter 14S > 14V 
0405 Ripple filter, AVR 
460,461 | Mixer T RX 
O470, 471 Mixer TX 
Q472, 475 Amplifier TX IF 
1C402 5V AVR 8V — 5V (For PLL) 
D401 Rectification 
D402 Current stabilization 9V 


Operation/Condition 


D450 Reverse current prevention 


D451~456 RF switch BPF switch 


D457 Reverse current prevention 


FINAL UNIT (X45-351X-XX) (D/5) : AVR 


Q601 Switch 14S supply when power switch on. 
Q701 Switch On when fan operation 
Q702, 703 Switch Fan motor drive 
1C601 8V AVR 13.8V — 8V (Analog 8V : 8A) 
IC602 8V AVR 13.8V — 8V (Digital 8V : 8D) 
1C701 Comparator Fan control 
D601 Relay surge absorption 
Reverse current prevention ; 
D702 Surge absorption 


FINAL UNIT (X45-351X-XX) (E/5) : RELAY 


[RefNo | _Use/Function =i Operation/Condition 
Lightning surge protection ANT1 


D302 Lightning surge protection ANT2 


D303 Relay surge absorption Antenna changeover relay 
Relay surge absorption TX/RX changeover relay 
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DESCRIPTION OF COMPONENTS 


AT UNIT (X53-3340-02) 


Use/Function 


Amplifier 
Switching 
Switching 


Analog switch 


Analog switch 


IC4 Motor drive 


IC5 Motor drive 


Comparator 


Wavetorm shaping 


Operation/Condition 


On when APRE is “H’. 
Motor speed control pulse 
Phase difference detection 


For control changeover motor 1 


APRE 


For control changeover motor 2 


13-8/05 


For motor 1 


FIN 


For motor 2 


RIND 


Amplification difference detection 


di AVR 
Detector 


Detector 
Switching 
Switching 


D101~103 


D105~108 
D109, 110 


Switching 
Switching 
Switching 


VCC1 VCC2 VR 
or be 
35 VZ1 
| 24, VvOuT1 
PRE DRIVER 
| of VOUT2 
F ma VZ2 
O 


+5V 


——EoEeEeE>E>EeEeEE—E——E——E———————EE 


Current component amplification detection 
Voltage component amplification detection 
Clipper 


Spike absorption 


Spike absorption 
Spike absorption 


Band data 


GND 
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DESCRIPTION OF COMPONENTS 


CONTROL UNIT (X53-356X-XX) (A/4) : CONTROL 
0-22 : M2 


0-11: K,P 


0-21: M 


Use/Function 


0-71: X 


2-71:E 2-72: E2 2-73 : E3 2-74:E9 


Multiplexer changeover 


EEPROM write control changeover 


AT control (PR11, PR12, PR21, PR22, APRE, SPED) 


@i2 Switching 
Q3, 4 Switching 
OS Switching 
Q6~11 Switching 
On, We Switching 
Q14, 15 Switching 


Switching 


Switching 


Switching 
Switching 


Switching 


Switching 


Q29 Switching 
Q30 Switching 
Q31 Switching 
@33 ‘ti Switching 
\Giez Regulator 
Cs Regulator 
C4 EEPROM 
CS Reset, Power supply changeover 
C6 CPU 
GH 10 Inverter 
C8 RAM 
Comes Multiplexer 
Cin OR gate 
CW ROM 
C14 AND gate 
C15 Bidirectional buffer 
BIKA, Abie 
Chis ai Decoder 
Ci9 Latch 
Encoder gate array 
C24 Cru 
| Schmitt trigger 
OP amplifier 
€29 OR gate 
D1i~3 Protection diode 
D4 Voltage detector 


AT-300 control and input (TS, TT) :. 

AT-300 control and output (TS, TT) : 
1C24 control (CH1, 2, 3, 4) 
IC24 control (DOT) 


Filter changeover (15kHz) 
BLNK signal 

5V output 

8V output 


Adjustment data saving 

System reset and Back-up power supply changeover 
8 bit microcomputer (Main) 

Reverse data 

8kK-byte 


A/D data changeover 


Chip select combination for RAM and ROM 


Protection diode 


Protection diode 


Protection diode 
Protection diode 


Protection diode 


a ess 


erat | 


MD line 


RD/WR signal output 


64K-byte 


Data bus input/output changeover 


Converts the address signal into a chip select signal for each IC. 
Chip select signal latch 

Encoder pulse count 
8 bit microcomputer (Electronic keyer) 
Encoder chattering absorption 


Buffer 
CKY signal and BPC signal combination 
Power supply 


Voltage drop detection (About 10V) 
Reverse current prevention 
KEYS line 
DASH line 
DOT line 


Protection diode 
— 


Protection diode 


Protection diode 


MU line 
KEY line 


ee 


SS line 
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DESCRIPTION OF COMPONENTS 


CONTROL UNIT (X53-356X-XX) (B/4) : SW 


[RefNo | _Use/Funetion +d Opsration/Condition 
0501, 602 | LED switch ERRRR SBT Hada arene TT 


1C501~504 Serial/Parallel Data conversion for tact switch and LED 


D501, 502 _| LED So ne ee 
rch 5 


TX-RX UNIT (X57-4620-00) 


Q1 Switch Change SS line to low when VOX active. 
aa Switch 
O57 7 Active LPF 
a6 Aative LPF 
Q8 VCO 46.32MHz oscillation circuit 
9,10 __| veo 
01315 | Butter 
Q14 Amplifier TX IF 455kHz 
Q16 Buffer Receive signal for DSP processing (11.3kHz) 
Q17 Buffer ACC2 audio output 

Switch Mute signal (Power on/off) 
Q23 Buffer RX IF 455kHz 

Pulse generator | AF mute 
026 

Mute signal absorption (Mute inhibit when TX) 
Main DSP 


DSP ROM 


For interface 
Low (D0~D7) 32KB 
Mid (D8~D15) 32KB 
High (D16~D23) 32KB 
8K ward 
__| Timing generator 


DSP ROM 
DSP RAM 


IC15 Bt PALE Ie Pea erat clock generation 
IC16 DAC Rech : BEEP signal (About 1kHz) Leh : Transmission signal (11.3kHz) 
Active filter TX (fe = 49.1kHz) 3rd LPF 
RX : 455kHz > 11.3kHz TX: 11.3kHz — 455kHz 
Reference voltage buffer, BEEP LPF (fc = 1.9kHz) 


Voltage follower, Active LPF 


IC20 Voltage follower Reference voltage buffer 
LPF, Buffer RX IF 11.3kHz 


Amplifier Microphone amplifier, unbalanced/balanced modulation 
MIC, DATA, DRU-3 changeover 


LPF, Buffer TX microphone amplifier, unbalanced/balanced modulation 


IC25 ADC Rech : Reception signal Lch : Microphone input signal 
VCA control S$ 


Rech : Monitor signal Lch : De-modulation signal 
De-modulation signal (fe = 10.6kHz) 


Active LPF 


IC29 VCA (Electronic volume) De-modulation signal, BEEP 
IC30 ; Active LPF Monitor signal (fe = 5.3kHz) 
VCA (Electronic volume) Packet AF, monitor 


AF amplifier Audio amplifier 
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DESCRIPTION OF COMPONENTS 


Use/Function Operation/Condition & 
Rch : AGC signal Lch : FM modulation signal 
C35 |-V converter, Inverter AGC and S-meter voltage 
C36 \-V converter, Active LPF FM modulation signal (fc = 7.2kHz) ae. 
13.8V > BV for PLL 
ca Clipper amelie 
C44 Inverter Mute (Power on/off) 
D1~4 Reverse current prevention 
D5 VCO bari-cap diode for DSP 64.32MHz oscillation 
07,8 | Reverse current prevention Sh a ee ne 


Be 


1dD-6/UD 
> SEMICONDUCTOR DATA 


<a PLL : MB86001PF (RF Unit IC507, 509, TX-RX Unit IC15) 


@ Terminal connection diagram 


@ Terminal functions 


e) Pin No. | Pin code Function 
VpD Power supply pin. 


Shift register clock input pin. Serial data is taken in at the rising edge of the clock signal. 

The input section contains a Schmitt trigger circuit. 

Shift register load enable signal input pin. When LE is high, the divider ratio data is transferred to the latch specified 

by the control bit. This data is used as the divide ratio of each divider. 

The input section contains a Schmitt trigger circuit. 

Switch pin for selecting the latch for setting the divide ratio of each divider. When the S pin is low, latch V1 is 

selected. When the S pin is high, latch V2 is selected. The divide ratio data is then sent to the divider. 

& | Divider input pin. The input section contains a bias circuit and an amplifier. 

Connect the voltage control oscillator (such as a VCO) by AC-coupling. 

Ground pin. 

Phase comparator output pin (charge pump). The Do output level can be reversed by FC. 

The reference divider output fr and divider output fv are related as follows. On when CNTL is low. 

fr > fv : High level (FC : Low), Low level (FC : High), fr = fv : High impedance, 

fr < fv : Low level (FC : Low), High level (FC : High) 

S) Do2 O | Phase comparator output pin (charge pump). The relationships between the reference divider output fr and divider 

= output fv are the same as for Do1. On when CNTL is high. 

10 CNTL Pin that controls charge pump outputs Do1 and Do2. The relationships between CNTL, Do! and Do? are as follows. 
| When CNTL is low, Do1 : Output, Do2 : High impedance. When CNTL is high, Do1 : High impedance, Do2 : Output. 


AE Sea ey Phase comparator output pin. When PLL is locked, LD is high. When PLL is unlocked, LD is low 


12 fy Divider division output monitor pin. A signal is output from the pin in monitor mode. 
Normally, this pin has high impedance. ” 


6 isa Costoms) merino pitti vee wet ere in fe 
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SEMICONDUCTOR DATA 


Bidirectional buffer : TC74VHC245F (COntrol Unit IC15) 


@ Terminal connection diagram @ Logic diagram @ Truth table 


FS [Om] Abus [8 bus | stat 


X: Don't Care Z: High impedance 
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SEMICONDUCTOR DATA 


DC/AC Converter : AK4318-VS (TX-RX Unit IC16, 27) 


@ Terminal connection diagram @ Block diagram 


DIFO DIF1 DVDD DVSS AVDD AVSS 
O O 


Serial Input 
Interface 


8x 
Interpolator 


De-emphasis 
Control 


Clock OSC/Divider 


2 
O O O 


DEMO DEM1 XT! XTO:  C€KS 


Reference voltage output pin (AVDD) - 3.75V. The 10uF electrolytic capacitor and 0.1uF ceramic capacitor 
are connected between VREF and AVDD. 


a ee Ne meagre 

eee AVOD LE mah) Analog power supply pin (+5V). 

a eS nr a 
a 


ZMUTE Zero mute pin (pull down). High : Detects zero and mutes output. 
DIFO, DIF1 


Input format pin. Supports four modes. 
Digital ground pin. 


Digital power supply pin (+5V). 


L/R clock pin. Determines the input serial data channel. 


Serial bit clock pin. The clock latches serial data. 


Lal Serial data input pin. Number two's complement MSB first. 

aa Reset pin. When this pin goes low, the filter and modulator are reset. 
Make this pin low to reset the filter and modulator when the power is turned on. 
Clock input pin. Connect a crystal oscillator between XTI and XTO or input the external CMOS clock to XTI. 
The clock frequency can be selected with the CKS pin. 
Crystal oscillator output pin. If the crystal oscillator is used, connect it between the XTO and XTI pins. 
If the external clock is used, open this pin. 
SMUTE | | Soft mute pin (pull down). High : Soft mute, Low : Cancel 

21 CKS Ea Clock select pin. Low : CLK 256 fd, High : CLK 384 fs 
Zero input detection pin. High when the data input to the SDATA pin for both channels becomes zero 8192 
times consecutively. 


[33 [ AOUTR- [© | Fightchannel analognegatve outputpin ——~—C~C~“‘“~*S*S*“‘S*S*S*S*SC“‘“*“~*~“‘“<~S* 
24 [ AUTRs | O-| Rightchannel analog positve outputpin, __—=SSCSCSCSCSCS—CSCSCSCSCSCS 
[as —[aguti= | 0 atetenlanog ner cuputen 
pes ours fo | etal eoreaies anne S 


Qi OF oer NC ee DM | 
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SEMICONDUCTOR DATA 


AC/DC Converter : AK5340-VS (TX-RX Unit IC25) 


# Terminal connection diagram @ Block diagram 


AINL+ 
AINL- 
VREFIN 
VA+ 
AGND 
NC 

NC 
TST1 
SEL18 
PD 
TST2 
CMODE 
SMODE 


UR 


Pin name 


. TST1 TST2 TST3 TST4 SCLK L/R FSYNC 
AINR+ 5 5 - - 
an 
VREF 

VREF © Serial Output 
we Interface © SDATA 
VDB+ é 
NC Decimation © CMODE 
Filter 

TST4 
TST3 © SMODE 
CLK 
DGND 
VCP Calibration 
FSYNC SRAM 
SDATA 
SCLK 


VREFIN VA+ AGND SEL18 PD VDB+ VDP+ DGND 


Function 


AINL+ 


Left-channel analog non-inverted input pin. 


AINL- 


VREFIN 


Left-channel analog inverted input pin. 
Reference voltage input pin. Normally connect to the VREF pin. 


The input range is 1.6 times the difference between VA+ and the voltage input to this pin. 


Analog section analog power supply pin (+5V). 
Analog section analog ground pin. 


Test pin. Open or connect to DGND. 


Output data length select pin (with pull down resistor). Low : 16 bits, High : 18 bits 
Power down pin. High : Power down mode. Offset calibration starts at a falling edge. 
When the power is turned on or the clock frequency is changed, calibration must be carried out. 
| Test pin. Open or connect to DGND. 


Master clock select pin. Low : CLK 256 fs (12.288MHz @fs : 48kHz), High : CLK 384 fs (18.432MHz @fs : 48kHz) 


Interface clock select pin. Set the input/output of each of the L/R, SCLK, and FSYNC clock pins. 
| Low : Save mode (all input pins), High : Master mode (all output pins) 


1/0 


1/0 


Input channel select pin. Slave mode : The fs clock is input. Lch MSB data is output at a rising edge and 
Rch MSB data is output at a falling edge of the clock signal. Master mode : The fs clock is output. 


SDATA is output one clock after the L/R edge. High when the power is down (PD : High). 


Serial data clock pin. One bit of data is output at a falling edge of the clock. Slave mode : Normally a 32 to 64 
fs clock is input. Master mode : A 64 fs clock is output. Low when the power is down (PD : High). 


Serial data output pin. Data is number two's complement and the MSB is output first. 

Goes low after 16/18 bits are output. Low when the power is down (PD : High). 

Frame synchronization clock pin. Slave mode : SDATA output is enabled when the pin is high. 

Master mode : The 2 fs clock is output. High when 16-bit data is output. The two low-order bits are low 
when 18-bit output is selected. Low when the power is down (PD : High). 


TS tot4 


Digital section power supply pin (+5V). 
Digital section ground pin. 

Master clock input pin. When CMODE ts high, CLK : 384 fs. When CMODE is low, CLK : 256 fs. 
Test pin. Open or connect to DGND. 


LS-6/US 
SEMICONDUCTOR DATA 


Digital section power supply pin (+5V). (Silicon PCB potential) 


Reference voltage output pin (VA+) — 2.6V. Output based on VA+. Normally connect this output to the VREFIN pin 
al Right-channel analog inverted output pin. 
Right-channel analog non-inverted output pin. 


DC/AC Converter : PCM69AU (TX-RX Unit IC34) 


@ Terminal connection diagram 


PinNo.| Pinname | ___Function i 
+Vcc +VDD Lch V common 
arate or Sa ory wl 
Me ue 5 | SERVO 3 Servo filter 
OUT (L) DATA (L) a El alee 
rae bes ana hope wee eS 
REF DC SYS-CLK VCOM (R) Rech V common 
10 A. GND Analog common 
EO tte) iam 11 D. GND digital common 
NC DATA (R) Test pin 2 
VCOM (R) TP2 Rech data input 
Bit clock input 
A.GND D.GND is SYS-CLK System clock input 
WDCK Word clock input 
DATA(L) | Leh data input 
18 Test pin 3 
TP1 Test pin 1 
+VDD Digital positive power supply 


@ Terminal functions 


Sif 
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O-O/U9O 


PARTS LIST 


CAPACITORS CC 45 TH -iH 220-3 eres 
Ve es) 4 bee6 

1 = Type ... ceramic, electrolytic, etc. 4 = Voltage rating 

2 = Shape ... round, square, ect. 5 = Value 


3 = Temp. coefficient 6 = Tolerance 


+ Temperature coefficient 


ist Word). acGo> onto pane Ree aE 


o__| -80_| -150 


- Tolerance 


CENT OE LO | SNPS 


G 
|+0.25|+0.5 | +2 


- Chip capacitors (Refer to the table above except dimension) 


(EXP Cn 73 “bh Si e000) 
lS ES 2S bs, G 7v 
(Chip) (CH, RH, UJ, SL) 

(EX Eh CKwer er Eadie O00 eZ 
j Hig, Sa eh 
(Chip) (B, F) 

RESISTORS 

« Chip resistor (Carbon) 

(EXD 7s Br 2B e000) 
1 Dee 3 Let 15) oe Ole 


(Chip) (B,F) 


¢ Carbon resistor (Normal type) 


(EX RDP Bae Ba ee OO0Rry) 
i Dee Non heyy MN 
1 = Type ... ceramic, electrolytic, etc. 5 = Voltage rating 


2 = Shape ... round, square, ect. 6 = Value 


3 = Dimension 7 = Tolerance 


4 = Temp. coefficient 


+5 | +10 | +20 | +40 | +80 |+100] More than 10uF-10 ~ +50 
-20 | -20 | -O |Lessthan 4.7uF-10 ~ +75 


Color* * Capacitor value 
010 = 1pF 2 a2 Ol= 922 Ole 
a = ae fe Multiplier 
‘i 7 2nd number 
102 = 1000pF = 0.001pF 
1st number 
Ost Or Orit 
2a Word 
ppm/eC 


Example : CC45TH = -470 + 60ppm/°C 


Less than 10pF 


Codel B | C | > j cee 
(pF) | +0.1 [40.25] +0.5| +1 | +2 


No code 


Dimension 


: | 


Zp 


* Dimension (Chip capacitor) 
5.6+ 0.5 | 5.0+ 0.5 | Less than 2.0 
E 


3.2 0.2 Less than 1.25 
F 2.0+ 0.3 |1.25+ 0.2 
¢ Dimension (Chip resistor) 


Rating wattage 


sep sen sl ovine A a eal 


| 


lOo-6/U0 
PARTS LIST | 


* New Parts. A\ indicates safety critical components. L : Scandinavia K: USA P . Canada 
Parts without Parts No. are not supplied. Y: PX (Far East, Hawaii) 7: England E : Europe 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. Y: AAFES (Europe) X: Australia MM: Other Areas 


Teile ohne Parts No. werden nicht geliefert. 


: TS-870S 
Tacs orm] rete [enn | SE | [oto fn] rtm | CO 
TS-870S 2J * | €37-0543-05 LEAD WIRE WITH CONNECTOR 


£37-0547-15 
£37-0548-05 
E37-0549-05 
£37-0550-15 


LEAD WIRE WITH CONNECTOR (SP) 
LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 


A01-2097-01 
A01-2098-01 
A62-0382-02 
A62-0384-02 


METALLIC CABINET (UPPER) 
METALLIC CABINET (LOWER) 
PANEL ASSY 

PANEL 


£37-0551-05 LEAD WIRE WITH CONNECTOR 


4 B10-1227-03 FRONT GLASS W81 11,41 * | £37-0552-05 LEAD WIRE WITH CONNECTOR 
5 2D * | B11-1123-04 REFLECTOR W82 2K,3K | * | €37-0569-05 LEAD WIRE WITH MINIPIN PLUG 
6 1E * | B38-0736-05 DISPLAY ASSY £37-0570-05 LEAD WIRE WITH CONNECTOR (VS-2) 
7 2B B42-3343-04 S/NO LABBL 
8 B42-5526-04 STICKER F05-2531-05 FUSE (25A/32V) ACSY 
27 1N F06-4029-05 FUSE (4A/250V) ACSY 
B43-1045-04 BADGE (KENWOOD) 28 2G * | F09-0449-05 FAN MOTOR 
0 2C * | B43-1101-04 BADGE (DSP) 29 3G F10-1206-04 SHIELDING COVER (EARTH SPRING) 
1 3N B44-2163-04 UPC CORD LABEL F10-1468-13 SHIELDING COVER (FINAL) 
12 10 B46-0310-03 WARRNTY CARD EE2E3E9 
12 B46-0410-40 WARRNTY CARD K G02-0574-04 FLAT SPRING (AVR) 
32 2G * | G02-0767-04 FLAT SPRING (THERMMISTOR) 
12 0 B46-0422-00 WARRNTY CARD P 34 1A G10-0697-04 FIBROUS SHEET (SP) 
13 0 * | B62-0542-00 INSTRUCTION MANUAL (ENGLISH) 35 1D G10-0702-04 FIBROUS SHEET (SUB 2) 
4 10 * | B62-0543-00 INSTRUCTION MANUAL (SPANISH) | MM2E2E3 G10-0703-04 FIBROUS SHEET (CASE) 
15 10 * | B62-0544-00 INSTRUCTION MANUAL (NETHERLAND)! MM2E2E3 
16 10 * | B62-0545-00 INSTRUCTION MANUAL (FRENCH) PMM2 39 1B G13-0934-04 CUSHION (UPPER CASE) 
40 2G G13-1310-04 CUSHION (FAN) 
16 0 * | B62-0545-00 INSTRUCTION MANUAL (FRENCH) E2E3E9 4) 4F * | G13-1327-04 CUSHION (DRU-3) 
7 10 * | B62-0546-00 INSTRUCTION MANUAL (GERMAN) | E 42 20 * | G13-1480-04 CUSHION (KNOB) 
18 10 * | B62-0547-00 INSTRUCTION MANUAL (ITALIAN) E G13-1481-04 CUSHION (KNOB) 
19 2B * | B72-0911-04 MODEL NAME PLATE KMM2xXP 
2B B72-0912-04 MODEL NAME PLATE EE2E3E9 G13-1482-04 CUSHION (KNOB) 


45 20 * | G13-1483-04 CUSHION (KNOB) 
46 1A * | G13-1498-04 CUSHION (SP) 
47 3B * | G13-1511-04 CUSHION (LOWER CASE) 


£04-0167-05 RF COAXIAL CABLE RECEPTACLE (M) 
21 1N E07-0751-05 DIN PLUG (7P) ACSY 
22 1N £07-1351-05 DIN PLUG (13P) ACSY 


235 1H £23-0992-04 EARTH LUG (ANT) 50 2N * 1H10-2791-01 POLYSTYRENE FOAMED FIXTURE (F} 
£30-3157-15 DC CORD ACSY 51 20 * | H10-2792-11 POLYSTYRENE FOAMED FIXTURE (R) 
52 1N * | H13-0963-04 CARTON BOARD 
£31-3433-05 LEAD WIRE WITH MINIPIN PLUG 53 20 H20-1437-03 PROTECTION COVER 
W52 31,4K £37-0062-05 LEAD WIRE WITH MINIPIN PLUG 94 1N H25-0029-04 BAG (FUSE) 


W53 214K | * | €37-0518-05 LEAD WIRE WITH MINIPIN PLUG 


Ww54 11,21 * | £37-0519-05 LEAD WIRE WITH MINIPIN PLUG 55 1N H25-0079-04 BAG (MIC) 
£37-0521-05 LEAD WIRE WITH MINIPIN PLUG 56 IN H25-0708-04 BAG (DC CORD) 
57 20 * | H52-0730-02 ITEM CARTON CASE 


£37-0522-05 LEAD WIRE WITH MINIPIN PLUG 
W58 il * | E37-0523-05 FLAT CABLE 


H62-0641-03 


OUTER PACKING CASE 


W539 2iiJ * | €37-0524-05 FLAT CABLE 59 3B J02-0049-14 FOOT (REAR) 
Wé60 2A * | €37-0526-05 FLAT CABLE 60 1A,3A J02-0441-05 FOOT (SIDE) 
£37-0527-05 FLAT CABLE 61 3A * | J02-0474-05 FOOT (FRONT) 
62 2G J21-4326-03 HARDWARE FIXTURE (FAN) 
£37-0528-05 FLAT CABLE 63 1D * | J21-4496-05 HARDWARE FIXTURE (PHONE JACK) 
W63-1 4J * | £37-0529-05 FLAT CABLE 


W63-2 31,41 | * | £37-0529-05 FLAT CABLE 
Wwe4 4J * | €37-0530-05 FLAT CABLE 
£37-0531-05 FLAT CABLE 


64 20 J31-0141-04 COLLAR (MIC) 
65 2H * | J32-0923-04 HEXAGON BOSS 
J61-0307-05 BAND 


£37-0532-05 FLAT CABLE K01-0416-05 HANDLE ASSY 


W67 2A * | £37-0533-05 FLAT CABLE 7) 2C * | K21-1102-04 KNOB (MAIN : WITH SCREW) 
W68 2A * | €37-0534-05 FLAT CABLE 72 2C * | K29-4966-04 KNOB RING (MAIN) 
W639 21,41 * | €37-0535-05 LEAD WIRE WITH MINIPIN PLUG 73 20 * |k29-4967-03 ~ | KNOB (FILTER) 

£37-0537-05 LEAD WIRE WITH CONNECTOR 74 2C * | K29-4968-03 KNOB (M.CH,RIT : WITH SPRING) 


£37-0538-05 
* | £37-0540-05 
£37-0541-15 
£37-0542-05 


LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 
*| LEAD WIRE WITH CONNECTOR 


K29-4969-03 
K29-4970-03 
K29-4978-03 
K29-4979-03 


KNOB (INSIDE) 
KNOB (OUTSIDE) 
KNOB (POWER) 
KNOB (UP/DOWN) 


ah) 


LO-O/VU0O 
PARTS LSIT 


TS-870S 
RF UNIT (X44-3210-00) 


New oe Desti- 
| Ret. No. | Address parts Parts No. Description 


a. Desti- 
sine oie] rome [tom | S| 


79 1C K29-4980-03 KNOB (ANT, etc.) C34 CK73FF1E104Z CHIP C O.10UF Z 
80 1D * | K29-4981-03 KNOB (LED) CC73FCH1HOSOC CHIP C 5.0PF C 
81 1C,10 | * | K29-4982-03 KNOB (AT TUNE, etc.) CK73FB1H103K CHIP C O.010UF K 
82 1D * | K29-4983-03 KNOB (LED) 39,40 CK73FB1E103K CHIP C O.O10UF K 
83 1C * | K29-4984-03 KNOB (QUICK MEMO) C47 CK73FB1H103K CHIP C O.010UF K 


K29-4985-03 KNOB (LSB/USB) 
85 1C * | K29-4986-03 KNOB (CW/-R) 
86 1C * | K29-4987-03 KNOB (FSK/-R) 
87 1C * | K29-4988-03 KNOB (FM/AM) 
88 1D * | K29-4989-03 KNOB (AUTO NOTCH) 


CK73FB1H223K CHIP C 0.022UF 
C49 CK73FB1H103K CHIP C 0.010UF 
C50 CK73FF1E104Z CHIP C 0.10UF 
C51 CK73FF1C1052Z CHIP C 1.0UF 
C52 CK73FB1H222K CHIP C 2200PF 


ANN AK 


K29-4990-03 KNOB (BEAT CANCEL) 
90 1D * | K29-4991-03 KNOB (N.R) 
K29-4992-03 KNOB (TX EQ.) 


CK73FB1H682K CHIP C 6800PF 
C54 CK73FB1H222K CHIP C 2200PF 
C55 CK73FF1E104Z CHIP C 0.10UF 
C56 CK73FF1C1052Z CHIP C 1.0UF 


ANN ARH 


C61 CK73FF1C105Z CHIP C 1.0UF 
C62 CK73FB1H472K CHIP C 4700PF 


F N15-1040-46 FLAT WASHER (GND) 
G 1D,1E N32-2606-46 FLAT HEAD SCREW 
H 

| 


A N09-0372-04 SCREW (DC) C57 CK73FB1H472K CHIP C 4700PF 
B 1H NO9-0682-04 SCREW (GND) 
¢ 3F NO9-2051-05 SCREW X CK73FF1E104Z CHIP C O.10UF Z 
D 1H N11-0040-46 FLANGE NUT (GND) C59 CK73FF1C1052Z CHIP C 1.0UF Z é 
E 1H N14-0509-05 NUT (GND) C60 CC73FSL1H821J CHIP C 820PF J 
Z 
K 


2A,3A N32-3006-46 FLAT HEAD SCREW (SUB PANEL) CK73FF1E104Z CHIP C 0.10UF 
18,3B N33-3006-41 OVAL HEAD SCREW (CASE) C64 CK73FB1H222K CHIP C 2200PF 
J 2A,2F N87-2606-46 BRAZIER HEAD SCREW (UNIT,RL) C65 CK73FF1E104Z CHIP C 0.10UF 


C66 CK73FF1C1052Z CHIP C 1.0UF 
C67 CK73FB1H561K CHIP C S6OPF 


N87-3006-46 BRAZIER HEAD SCREW (AT, FAN) 
L 2G,2H N87-3008-46 BRAZIER HEAD SCREW 

M 2B,1G N88-2608-46 FLAT HEAD SCREW (FINAL) 

N 20 Ng0-3008-46 TP HEAD MACHIN SCREW (PANEL) 
P 3A,3B N91-3010-46 TP HEAD TAPPING SCREW (FOOT) 


ZA NN AN 


CK73FF1C1052Z CHIP C 1.0UF 

C69 CK73FB1H222K CHIP C 2200PF 
C70 CK73FF1E104Z CHIP C 0.10UF 
C71 CK73FB1H102K CHIP C 1000PF 
C72 CK73FF1E104Z CHIP C 0.10UF 


T07-0252-15 
791-0352-15 


NAN AN 


LOUDSPEAKER (8 ohm 1W) 
MICROPHONE ACSY 


CK73FF1C1052Z CHIP C 1.0UF 
W02-1836-05 ENCODER C74 CC73FSL1H271J CHIP C * 270PF 
BATT 2A * | W09-0873-05 LITHIUM CELL {3V 220MAh) C75 CK73FF1C1052Z CHIP C 1.0UF 


C76 CK73FB1H102K CHIP C 1000PF 


NAN CN 


77,78 CK73FF1E1042Z CHIP C 0.10UF 
; CK73FF1C105Z CHIP C 1.0UF Z 
C81 CC73FCH1HO50C CHIP C 5.0PF C 
CK73FB1H103K CHIP C 0.010UF K C83 CC73FCH1HOSOC CHIP C 5.0PF C 
CC73FCH1H121J CHIP C 120PF J C85 CC73FCH1HOSOC CHIP C 5.0PF C é 
C3 CK73FF1C1052Z CHIP C 1.QUF Z C87 CK73FF1C1052 CHIP C 1.0UF Z 
C45 CK73FB1H103K CHIP C O.010UF K 
CK73FB1E103K CHIP C O.010UF K CK73FF1E104Z CHIP C 0.10UF 


cea CK73FB1H102K CHIP C 1000PF 


@ 
K 
CK73FB1H103K CHIP C O.Q10UF K C90 CK73FF1E104Z CHIP C O.10UF Z 
C8 CK73FB1H102K CHIP C 1000PF_ kK C91 CK73FF1C105Z CHIP C 1.0UF vd 
C10 CK73FB1H103K CHIP C O.010UF K C92 CC73FCH1H121J CHIP C 120PF J 
C14 CK73FB1E103K CHIP C O.010UF K 
CK73FF1C1052Z CHIP C 1.0UF Z CK73FF1C1052Z CHIP C 1.QUF Z 
C94 CK73FB1H102K CHIP C 1000PF_ K 
C CK73FF1E104Z CHIP C O.10UF Z C95 ‘ CK73FF1E104Z CHIP C O.10UF Z 
C17 CK73FF1C105Z CHIP C 1.0UF Z C96 CK73FB1H102K CHIP C 1O00PF kK 
C18 CK73FB1E103K CHIP C O.010UF K C97 CK73FF1E104Z CHIP C O.10UF Z 
C19 CK73FB1H182K CHIP C 1800PF K 
C21 CK73FB1H682K CHIP C 6800PF  K CK73FF1C1052Z CHIP C 1.0UF Z 
C99 CC73FCH1H820J CHIP C 82PF J 
CK73FB1H182K CHIP C 1800PF K C100 CK73FF1C1052Z CHIP C 1.0UF vA 
C23 CK73FF1E104Z CHIP C O.10UF 2 C101 CK73FB1H102K CHIP C 1000PF = -K 
C27 CK73FF1E104Z CHIP C O.10UF = Z €102,103 CK73FF1E104Z CHIP C O.10UF 2 
C28 CEO4EW1C100M ELECTRO 1OUF 16WV 
CK73FF1E104Z CHIP C O.10UF 2 CK73FF1C105Z CHIP C 1.0UF { 


CC73FCH1HO40C CHIP C 4 .0PF 
CC73FCH1HO40C CHIP C 4.0PF 
CK73FF1C105Z CHIP C 1.0UF 


CEO4EW1C100M 
CK73FF1C1052Z 


ELECTRO 
CHIP C 


10UF 
1.0UF 


NOON 


116 
C117 
C118,119 
(121 


C140,141 
C142 
C143 
C144,145 
146,147 


C166, 167 
C168 
C169 
C170 


C171 
€172,173 
C174 
C175 
C176 


C177 
C178 
C179 
C180 


CK73FF1E104Z 
CC73FSL1H391J 
CK73FF1E104Z 
CK73FF1C105Z 
CC73FCH1HE80J 


CK73FF1C105Z 
CC73FSLIH151d 
CK73FF1E1042Z 
CK73FF1C1052Z 


CC73FCH1HOSOC 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CC73FCH1HOSOC CHIP C 
CK73FF1C105Z CHIP C 
CK73FF1E104Z CHIP C 
CC73FCH1H221J CHIP C 


CK73FF1E104Z 


CK73FF1C1052Z 
CC73FCH1H330J 
CK73FF1C1052Z 
CK73FF1E104Z 

CK73FB1H103K 


CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CC73FCH1H121J CHIP C 
CK73FF1E104Z CHIP C 
CC73FSL1H221J CHIP C 
CK73FB1E103K CHIP C 


CK73FF1E104Z 


CK73FB1E103K 
CK73FF1E104Z 
CC73FCH1H390J 
CK73FB1E103K 

CK73FF1E1042Z 


CK73FB1E103K 
CK73FF1E104Z 
CK73FF1C1052Z 
CK73FF1E104Z 
CC73FCH1H101J 


CC73FCH1H150J 
CK73FB1E103K 

CC73FSL1H221J 
CK73FB1H471K 
CK73FB1H102K 


CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CC73FCH1H470J CHIP C 
CC73FCH1H820J CHIP C 
CK73FF1E104Z CHIP C 
CK73FB1E103K CHIP C 
CC73FSL1H471J CHIP C 


CK73FB1E103K CHIP C 
CK73FF1E104Z CHIP C 
CK73FB1E103K CHIP C 
CC73FCH1H680J CHIP C 


CK73FF1E104Z 


CHIP C 


CC73FCH1H470J CHIP C 
CK73FB1E103K CHIP C 
CC73FSL1H471J CHIP C 
CC73FCH1H470J CHIP C 


CC73FCH1HE80J 
CK73FF1E104Z 


CEO4EW1C470M 


CC73FCH1HOSOC 


CC73FCH1HO20C 


ELECTRO 


CHIP C 
CHIP C 
CHIP C 
CHIP C 


0.10UF 
390PF 
0.10UF 
1.0UF 
68PF 


1.0UF 
150PF 
0.10UF 
1.0UF 
5.0PF 


5.0PF 
1.0UF 
0.10UF 
220PF 
0.10UF 


1.0UF 
33PF 
1,0UF 
0.10UF 
0.010UF 


120PF 
0.10UF 
220PF 
0.010UF 
0.10UF 


0.010UF 
0.10UF 
39PF 
0.010UF 
0.10UF 


0.010UF 
0.10UF 
1.0UF 
0.10UF 
100PF 


15PF 
0.010UF 
220PF 
470PF 
1000PF 


47PF 
82PF 
0.10UF 

0.010UF 
470PF 


0.010UF 
0.10UF 
0.010UF 
68PF 
0.10UF 


47PF 
0.010UF 
470PF 

47PF 
47UF 


5.0PF 
68PF 
0.10UF 
2.0PF 


New Aue Desti- 
fem am] —rowne[ oon | SB 


com Nc ®, 


NCNN &D 


ANN CN 


NA CN Ce 


K 
Z 
J 
K 
Z 


Cc NCS AX 


RACK eH 


aa 


NCAN XA 


ONNCN 


Ref. No. 


C181 
C182 
C184 
C185 
C186 


C187 
C188 
C189 
C190 
C191 


C192,193 
C194 
C195 
C196 
C197 


C198 
C199 
€201-206 
C207 
C208 


C2093 
C211,212 
C214 
C215 
C216 


C217 
C218 
C219 
C220 
€221-223 


C224 
C225 
(226-228 
C229 
C230 


C231 
C232 
C233 
C234 
C236 


C237 
C238 
C239 
C240,241 
C242 


C243,244 
C245 
C246 
C247 
C248 


C249 
C250 
C251-253 
C254 
C256,257 


C260 
262,263 
C265-273 
C274 


PARTS LIST 


Address New 
parts 


Parts No. 


CC73FCH1HOSOC 
CK73FB1E103K 

CC73FCH1HOSOC 
CC73FCH1H220J 
CC73FCH1HOSOC 


CC73FCH1HIRSC 
CC73FCH1H220J 
CC73FCH1HORSC 
CK73FB1E103K 
CC73FSL1H681J 


CK73FB1H102K 
CC73FSL1H331J 
CC73FSLIH471J 
CK73FB1H102K 
CK73FB1E103K 


CC73FCH1HO20C 
CK73FB1E103K 
CK73FB1E103K 
CC73FCH1H470J 
CK73FF1E1042Z 


CK73FB1H102K 
CK73FF1E104Z 
CK73FB1E103K 
CK73FF1E104Z 
CEO4EW1C100M 


CK73FF1E104Z 
CC73FCH1H470J 
CK73FF1E1042Z 
CEO4EW1HO10M 
CK73FF1E104Z 


CK73FB1E103K 
CK73FB1H102K 
CK73FB1E103K 
CC73FCH1HOSOC 
CK73FB1E103K 


CC73FCH1H220J5 
CK73FF1E104Z 
CK73FB1H102K 
CK73FF1E1042Z 
CK73FB1E103K 


CC73FCH1H220J 
CK73FB1E103K 
CK73FB1H471K 
CK73FB1E103K 
CC73FSL1H471J 


CK73FB1E103K 
CC73FSL1H471J 
CC73FCH1HO10C 
CC73FSL1H471J 
CK73FB1E103K 


CC73FCH1HORSC 
CC73FCH1HO10C 
CK73FB1E103K 
CK73FF1E104Z 
CK73FB1E103K 


CK73FB1E103K 
CK73FB1E103K 
CK73FB1E103K 
CC73FCH1H180J 


lOo-G/VUS 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
ELECTRO 


CHIP C 
CHIP C 
CHIP C 
ELECTRO 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C- 


Description 


5.0PF 
0.010UF 
3.0PF 
22PF 
5.0PF 


1.5PF 
22PF 
0.5PF 
0.010UF 
680PF 


1000PF 
330PF 
470PF 
1000PF 
0.010UF 


2.0PF 
0.010UF 
0.010UF 
47PF 
0.10UF 


1000PF 
0.10UF 
0.010UF 
0.10UF 
1OUF 


0.10UF 
47PF 
0.10UF 
1.0UF 
0.10UF 


0.010UF 
1000PF 
0.010UF 
5.0PF 
0.010UF 


22PF 
0.10UF 
1000PF 
0.10UF 
0.010UF 


22PF 
0.010UF 
470PF 
0.010UF 
470PF 


0.010UF 
470PF 
1.0PF 
470PF 
0.010UF 


0.5PF 
1.0PF 
0.010UF 
0.10UF 
0.010UF 


0.010UF 
0.010UF 
0.010UF 
18PF 


RF UNIT (X44-3210-00) 


Desti- 
nation 


RAC CH cCcRmANC MN (go) (= ap rn ae | 


an AS GS 


ACN eA QA KA Oe AN AN Ce 


ANAM 
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bO-~ULUO | : 
PARTS LSIT 


RF UNIT (X44-3210-00) 


aw res Desti- 


New A Desti- 
cae [oo] Pome | S| 


(275 CC73FCH1H150J CHIP C 15PF J C521 CEO4EW1C100M ELECTRO 10UF 16WV 
C276 CC73FCH1H180J CHIP C 18PF J C522 CK73FB1E103K CHIP C O.010UF K 
C277-279 CK73FB1E103K CHIP C O.010UF K C523 CC73FCH1H121J CHIP C 120PF_ Os Jd 
C280 CC73FCH1H101J CHIP C 100PF J C524 CC73FSL1H181J CHIP C 180PF J 
C281,282 CC73FCH1H220J CHIP C 22PF J C525 CC73FCH1H121J CHIP C 120PF J 


C283 CC73FCH1H330J CHIP C 33PF J 


(526-530 CK73FB1E103K CHIP C 0.010UF 


K 

C285 CK73FB1E223K CHIP C 0.022UF K C531 CC73FCH1H560J CHIP C 56PF J 

C286 CEO4EW1HO10M ELECTRO 1.0UF SOWV C532 CC73FSL1H391J CHIP C 390PF J 
C287 CEO4EW1C100M ELECTRO 1OUF 16WV (533 CC73FCH1H390J CHIP C 39PF dy 

J 


C288 CK73FB1H473K 


CHIP C 0.047UF K 


C534 CC73FCH1H680J CHIP C 68PF 


C289 CEO4EW1C100M ELECTRO 1OUF C535 CC73FCH1H390J CHIP C 39PF J 
C290 CK73FB1E103K CHIP C 0.010UF K C536 CC73FCH1H101J CHIP C 100PF = sJJ 
0291 CEO4EW1HR47M ELECTRO 0.47UF SOWV C537 CC73FCH1H680J CHIP C 68PF J 
C292 CK73FB1E103K CHIP C O.010UF K C538 CC73FCH1H390J CHIP C 39PF J 
C293 CC73FCH1H101J CHIP C 100PF J C533 CC73FCH1HO70D CHIP C 7.0PF D 


C294 CK73FF1E104Z CHIP C O.10UF 2 C540 CC73FCH1HE80J CHIP C 68PF J 
C295-298 CK73FB1E103K CHIP C O.010UF K C541 CC73FCH1H220J CHIP C 22PF J ‘i 
C299,300 CK73FB1H103K CHIP C O.O10UF K C542 CC73FCH1H330J CHIP C 33PF J 
C301 CK73FB1H102K CHIP C 1000PF K (543-545 CK73FB1E103K CHIP C O.010UF K 
C302 CK73FB1H103K CHIP C Q.010UF K C546 CC73FCH1H121J CHIP C 120PF J 


C303 CK73FB1H102K CHIP C 1O000PF K C547 CEO4EW1C470M ELECTRO 47UF 16WV 
C304 CK45FE2H222P CERAMIC  2200PF_ P (548-555 CK73FB1E103K CHIP C O.010UF K 
C305 CK73FB1H103K CHIP C O.010UF K C556 CK73FB1H102K CHIP C 1000PF K 
C306,307 CK73FB1H102K CHIP C 1000PF kK C557 CC73FCH1H330J CHIP C 33PF J 
C308 CK73FB1H103K CHIP C O.010UF K C558 CC73FCH1HORSC CHIP C 0.5PF C 


C310 CK73FB1H103K CHIP C O.010UF K C560 


CC73FCH1HORSC 


CHIP C 0.5PF 


C 
C312 CEO4EW1C100M ELECTRO 10UF 16WV C561 CC73FCH1H330J CHIP C 33PF J 
€313,314 CK73FB1H103K CHIP C 0.010UF K (562-564 CK73FB1E103K CHIP C O.O10UF K { 
C315 CEO4EW1C100M ELECTRO 10UF 16WV C565 C92-0516-05 CHIP-TAN — 4.7UF 16WV 
J 


C316-327 CK73FB1H102K 


CHIP C JOOOPF K (566,567 CC73FCH1H470J CHIP C 47PF 


C328-331 


CK73FB1E103K CHIP C 0.010UF K C568 CC73FCHIH101J CHIP C 100PF 
C332 CK73FB1H102K CHIP C \O00PF Kk C569 CEO4EW1C100M ELECTRO  —-10UF 6WV 
C333 CK73FB1E103K CHIP C 0.010UF K (570,571 CK73FB1E103K CHIP C 0.010UF K 
C334 CC73FCH1H330J CHIP C 33PF J C572 CC73FCH1H100D CHIP C 1OPF D 
C335 CK73FB1E103K CHIP C O.010UF K C573 CC73FCH1HOSOC CHIP C 5.0PF C 


C338 CC73FSL1H221J CHIP C 220PF J (574-576 CK73FB1E103K CHIP C O.010UF K 
C339,340 CC73FCH1H220J CHIP C 22PF J C577 CK73FB1H331K CHIP C 330PF K 
C341-346 CK73FB1E103K CHIP C O.010UF K C578 CC73FCH1H620J CHIP C 62PF J 
C347,348 CC73FCH1H100D CHIP C 10PF D C579 CK73FB1H331K CHIP C 330PF K ‘ 
C350 C92-0004-05 CHIP-TAN —_1.0UF 16WV C581 CC73FCH1H820J CHIP C 82PF J 


C500 CK73FB1E103K CHIP C 0.010UF 
C501 CEO4NW1C100M ELECTRO 1OUF 16WV 
C502 CK73FB1E103K CHIP C O.010UF K 

C503 ; CEO4NW1C100M ELECTRO 10UF 16WV 
C504 CK73FB1E103K CHIP C 0.010UF 


C583 
C584 
C585 
C586 
C587 


CK73FB1H103K 
CEO4EW1C100M 
CK73FB1H103K 
CK73FB1H682K 
CK73FB1H123K 


CHIP C O.010UF K 
ELECTRO 1OUF 1 
CHIP C 0.010UF K 
CHIP C 6800PF_ K 
CHIP C 0.012UF K 


C505 CEO4EW1C100M ELECTRO 10UF 
C506 CK73FB1E103K CHIP C O.010UF K 
C507 CEO4NW1C100M ELECTRO 10UF 16WV 
C508 CK73FB1E103K CHIP C 0.010UF K 
C509 CEO4NW1C100M ELECTRO 1OUF 


C588 
C591 
C593 
C594 
C595 


CK73FB1H682K 
CK73FB1H103K 
CK73FB1H102K 
CC73FSLIH221J 
CK73FB1H103K 


CHIP C 6800PF K 
CHIP C Q.010UF K 
CHIP C° \OO0PF kK 
J 

K 


CHIP C 220PF 
CHIP C 


0.010UF 


C510 CK73FB1E103K CHIP C 0.010UF C596 CC73FCH1HORSC CHIP C 0.5PF C 
C511 CEO4EW1C100M ELECTRO 1OUF 16WV (597 CC73FCH1H270J CHIP C 27PF J 
C512,513 CK73FB1E103K CHIP C O.O10UF K (598-602 CK73FB1H103K CHIP C O.010UF K 
C514 C92-0516-05 CHIP-TAN = 4. 7UF 16WV C603 CK73FB1H102K CHIP C 1000PF_ K 
C515 CC73FSL1H271J CHIP C 270PF C604 CK73FB1H103K CHIP C O.010UF K 


C516 CC73FSL1H561J 
C517 CK73FB1E103K 
C518 CC73FSL1H271J 
(519,520 CK73FB1E103K 


CHIP C 560PF J 
CHIP C 0.010UF K 
CHIP C 270PF od 

K 


CHIP C 0.010UF 


C606 
C618 
C619 
(620-623 


CC73FCH1H270J 
CEO4EW1C101M 
C92-0001-05 

CK73FB1H102K 


CHIP C 27PF 
ELECTRO 1O0UF  16WV 
CHIP-TAN 0.10UF 35WV 
CHIP C 1000PF kK 


62 


C624 
(625-628 
C629 
C630,631 
C630,631 


C632 
C633 
C634 
C635 
C636 


C637 
C638 
C639 
C640 
C641 


C642 
C643 
C644 
C645 
C646 


C647 
C648 
C649 
C650 
C651 


C652 
C653 
C654 
C655 
C656 


C657 
C658 
C659,660 
C661. 
C662 


C663 
C664 
C665,666 
C667 
C668 


C669 
C670 
C671 
C672 
C673 


C674 
C675 
C676 
C677 
C678 


C679 
C680 
C681 
C682,683 
C6B4 


C685.686 
C687 
C688 
C689 


CK73FB1E103K 
CK73FB1H102K 
CEO4EW1C101M 
CK73FB1E103K 
CK73FB1E103K 


CEO4EW1C101M 
CC73FCH1H101J 
CC73FCH1H180J 
CK73FB1H102K 

CC73FCH1H330J 


CC73FCH1HO80D 
CC73FCH1H120J 
CC73FCH1H560J 
CK73FB1H183K 

CC73FCH1H120J 


CK73FB1H102K 
CC73FCH1H330J 
CC73FCH1H120J 
CC73FCH1H150J 
CC73FCH1H390J 


CC73FCH1H100D 
CK73FB1H102K 

CC73FCH1H160J 
CC73FCH1H240J 
CC73FCH1H150J 


CC73FCH1H390J 
CK73FB1H183K 
CC73FCH1HO40C 
CK73FB1H102K 
CC73FCH1H150J 


CC73FCH1H200J 
CC73FCH1H160J 
CK73FB1H102K 

CC73FCH1H100D 
CC73FCH1HO30C 


CC73FCH1HO20C 
CC73FCH1HO40C 
CK73FB1H102K 
CK73FB1E103K 
CK73FB1H102K 


CK73FB1E103K 
CK73FB1H102K 
CC73FCH1H240J 
CK73FB1H102K 
CC73FCH1HO10C 


CC73FCH1H240J 
CK73FB1E103K 
C92-0004-05 
CEO4EW1C0221M 
CK73FB1E103K 


CQ92M1H822K 
C91-1083-05 

CK73FB1H102K 
CK73FB1E103K 
CK73FB1H103K 


CK73FB1E103K 
CC73FCH1HO20C 
CC73FCH1HIRSC 
CC73FCH1HO30C 


CHIP C 
CHIP C 
ELECTRO 
CHIP C 
CHIP C 


ELECTRO 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 

CHIP-TAN 
ELECTRO 
CHIP C 


MYLAR 
FILM 

CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 


PARTS LIST 


me ool] row [| 
p nation 


O.010UF K 
1O00PF kK 
100UF 
0.010UF K 
O.O10UF K 


100UF 


\OOPF J 
18PF J 
1000PF kK 
33PF J 


8.0PF D 
12PF J 
SPF J 
0.018UF K 

J 


12PF 


1000PF 
33PF 
12PF 
15PF 
39PF 


ClUC= Cl CEs 


10PF 
1000PF 
16PF 
24PF 
15PF 


So ta Ca 1 


39PF 
0.018UF 
4.0PF 
1000PF 
15PF 


a 


20PF J 
16PF J 
1O00PF K 
10PF D 
3.0PF C 


2.0PF 
4.0PF 
1000PF 

0.010UF 
1000PF 


NY A Ge) GD 


O.010UF K 
\OOOPF kK 
24PF J 
1000PF K 
1.0PF C 


24PF 


O.010UF K 
1.0UF 16WV 
220UF  16WV 


0.010UF 


8200PF 


0.47UF  63WV 
1000PF_ K 
0.010UF K 


0.010UF 


0.010UF K 
2.0PF C 
1.5PF C 
3.0PF C 


Ref. No. 


C690 
C691 
(692-696 
C697 
C698 


C699 
C700 
C701 
C702 
C703 


C704,705 
C706 
C707 
C708 
C710 


C711 
C712 
C713 
C714 
C715,716 


C717 
C719 
0721-726 
C727,728 
C729 


C730-732 
C744 
C750-757 
C758-761 
C762 


C770 
C771 
C780 
C781,782 
C783 


C784 
C785,786 
C787 
C800 
C801 


C802 
C803 
C804 
C805 
(806,807 


C808 
C907-912 
(914-926 
TC506,507 
TC508,509 


TC800 


CN2 
CN4 
CN5,6 
CN7 
CN10 


CN13 
CN14 


Address 


New 
parts 


Parts No. 


CC73FCH1H470J 
CC73FCH1H270J 
CK73FB1E103K 
CEO4EW1C100M 
CK73FB1H102K 


CK73FB1E103K 
CK73FB1H102K 
CC73FCH1H330J 
CC73FCH1H1000 
CC73FCH1H680J 


CK73FB1H103K 
CEO4EW1C470M 
CK73FB1H103K 
CEO4EW1C101M 
CK73FB1H102K 


CQ92M1H333K 
C91-1083-05 
CK73FB1H103K 
C92-0516-05 
CK73FB1H102K 


CEO4EW1C101M 
CC73FCH1HO20C 
CC73FCH1H270J 
CC73FCH1H100D 
CC73FCH1HO20C 


CK73FB1H102K 
CK73FB1H102K 
CC73FCH1H101J 
CK73FB1H102K 
CC73FCH1H101J 


CEO4EW1C470M 
CK73FB1H103K 
CEO4EW1E470M 
CK73FF1E104Z 
CEO4EW1C470M 


CEO4EW1E470M 
CK73FF1E104Z 

CEO4EW1C470M 
CC73FCH1H390J 
CC73FCH1H151J 


CC73FCH1H390J 
CC73FCH1HOSOC 
CK73FB1H103K 
CC73FCH1HO20C 
CK73FB1H103K 


C92-0004-05 
CK73FB1H102K 
CK73FB1H102K 
C05-0377-05 
C05-0376-05 


C05-0344-05 


£04-0154-05 
£04-0154-05 
£04-0191-05 
£40-3238-05 
£04-0154-05 


£40-5741-05 
£40-5740-05 


LS-6/U5 


RF UNIT (X44-3210-00) 


Description Desti- 
nation 

CHIP C 47PF ¥ 
CHIP C 27PF J 
CHIP C O.010UF K 
ELECTRO 10UF 16WV 
CHIP C \O00PF K 
CHIP C O.OI0UF K 
CHIP C 1OOOPF kK 
CHIP C 33PF J 
CHIP C 10PF 0 
CHIP C 68PF J 
CHIP C O.010UF K 
ELECTRO 47UF 16WV 
CHIP C O.010UF K 
ELECTRO 100UF  16WV 
CHIP C 1000PF_ kK 
MYLAR 0.033UF K 
FILM 0.47UF 63WV 
CHIP C 0.010UF K 
CHIP-TAN —4.7UF 16WV 
CHIP C 1O00PF K 
ELECTRO 1OOUF  16WV 
CHIP C 2.0PF C 
CHIP C 27PF J 
CHIP C 1OPF D 
CHIP C 2.0PF C 
CHIP C 1000PF K 
CHIP C 1000PF K 
CHIP C 100PF J 
CHIP C 1000PF K 
CHIP C 100PF J 
ELECTRO 47UF 16WV 
CHIP C O.010UF K 
ELECTRO 47UF 25WV 
CHIP C O10UF 2 
ELECTRO 4TUF 16WV 
ELECTRO 47UF 25WV 
CHIP C O.10UF 8 Z 
ELECTRO 47 UF 16WV 
CHIP C 39PF J 
CHIP C 150PF J 
CHIP C 39PF J 
CHIP C 5.0PF C 
CHIP C O.O1OUF K 
CHIP C 2.0PF C 
CHIP C O.010UF K 
CHIP-TAN 1.0UF 16WV 
CHIP C 1O00PF K 
CHIP C 1000PF «kK 
TRIMMER CAPACITOR 1 0PF 
TRIMMER CAPACITOR GPF 


TRIMMER CAPACITOR — 30PF 
RF COAXIAL CABLE SOCKET 

RF COAXIAL CABLE SOCKET 

RF COAXIAL CABLE SOCKET 
PIN CONNECTOR (3P) 

RF COAXIAL CABLE SOCKET 


PIN CONNECTOR (8P) 
PIN CONNECTOR (20P) 


63 


lbO-O/U9O 


PARTS LSIT 


RF UNIT (X44-3210-00) 


Desti- 


Parts No. nation 


Description 


CN15-17 
CN500 
CN5S01 
CN502-505 
CN506 


CN508 
CN509 
CN510 
CN800 
CN801 


CN901 
CN903-907 


L 


2F 


£04-0154-05 RF COAXIAL CABLE SOCKET 


£40-5740-05 PIN CONNECTOR (20P) 
£40-3237-05 PIN CONNECTOR (2P) 
£04-0154-05 RF COAXIAL CABLE SOCKET (2P) 
£40-3238-05 PIN CONNECTOR (3P) 


£40-5606-05 PIN CONNECTOR (3P) 
£40-5607-05 PIN CONNECTOR (4P) 
£23-0996-05 TERMINAL (TEST) 
£40-4463-05 PIN CONNECTOR 
£40-4464-05 PIN CONNECTOR 


£40-3300-05 PIN CONNECTOR (3P) 
£40-5743-05 FLAT CABLE CONNECTOR (6P) 
£06-0752-05 DIN SOCKET 

E13-0166-05 PIN JACK 


£11-0462-05 PHONE JACK 


£37-0546-05 
£37-0517-05 


LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH MINIPIN PLUG 


F11-1141-04 
F11-1140-04 


SHIELDING COVER 
SHIELDING CASE 


J30-0545-05 
J30-0563-05 


SPACER (TO XF1) 
SPACER (TO XF3, X800) 


L72-0343-05 CERAMIC FILTER (8.4MHZ) 
(39-1254-05 COIL 

L19-0324-05 TROIDAL COIL 
(40-1021-14 SMALL FIXED INDUCTOR 


L40-2701-14 SMALL FIXED INDUCTOR 


L40-4791-14 SMALL FIXED INDUCTOR 
L40-2701-14 SMALL FIXED INDUCTOR 
L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
L19-0324-05 TROIDAL COIL 


L40-1005-48 SMA 


LL FIXED INDUCTOR (10UH) 


140-4705-48 SMALL FIXED INDUCTOR (47UH) 
L40-1501-14 SMALL FIXED INDUCTOR 
L40-1021-14 SMALL FIXED INDUCTOR 
L40-5691-14 SMALL FIXED INDUCTOR 


L40-1292-14 


SMALL FIXED INDUCTOR 


L40-8291-14 SMALL FIXED INDUCTOR 
(40-1292-14 SMALL FIXED INDUCTOR 
40-5691-14 SMALL FIXED INDUCTOR 
L40-1292-14 SMALL FIXED INDUCTOR 
L40-1092-14 SMALL FIXED INDUCTOR 


L40-3391-14 SMALL FIXED INDUCTOR 
L40-1092-14 SMALL FIXED INDUCTOR 
34-4262-05 COIL 
L40-3382-14 SMALL FIXED INDUCTOR 
L40-2792-14 SMALL FIXED INDUCTOR 


L40-3382-14 SMALL FIXED INDUCTOR 
L40-2282-14 SMALL FIXED INDUCTOR 
140-2292-14 SMALL FIXED INDUCTOR 
L40-2282-14 SMALL FIXED INDUCTOR 


L34-4289-05 


COIL 


L40-2282-14 SMALL FIXED INDUCTOR 


L40-1292-14 SMALL FIXED INDUCTOR 
L40-2282-14 SMALL FIXED INDUCTOR 
34-4392-05 COIL 


L40-2282-14 SMALL FIXED INDUCTOR 


L40-1292-14 


SMALL FIXED INDUCTOR 


New 
tne ila] rene 


L65 


91 
L92 


L93 
L94 
L95 
98 
L99 


L40-2282-14 
L34-4264-05 
L40-1021-14 
34-4265-05 
L19-0324-05 


L40-4785-48 
L19-0324-05 
L40-4705-48 
(40-2785-48 
L40-2285-48 


L19-0324-05 
139-1255-05 
L40-1285-48 
L39-1255-05 
L40-1015-48 


L39-1255-05 
34-4222-05 
(34-4394-05 
L40-1015-48 
140-2285-48 


(34-4393-05 
L40-3395-48 
L34-4394-05 
140-2295-48 
L40-2285-48 


L34-4209-05 
L40-3395-48 
134-0943-05 
L40-4785-48 
140-3395-48 


L34-0535-05 
134-0536-05 
L40-1015-48 
L40-2285-48 
140-4705-48 


L19-0324-05 
134-4395-05 
(39-1255-05 
L34-4395-05 
L34-4211-05 


= tee Desti- 


SMALL FIXED INDUCTOR 
COIL 

SMALL FIXED INDUCTOR 
COIL 
TROIDAL COIL 


SMALL FIXED INDUCTOR (470NH) 
TROIDAL COIL 

SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR (270NH) ~ 
SMALL FIXED INDUCTOR (220NH) 


TROIDAL COIL 

COIL 

SMALL FIXED INDUCTOR (120NH) 
COIL 

SMALL FIXED INDUCTOR (100NH) 


COIL 
COIL 
COIL 
SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (220NH) 


COIL 
SMALL FIXED INDUCTOR (3.3UH) 
COIL 

SMALL FIXED INDUCTOR (2.2UH) 
SMALL FIXED INDUCTOR (220NH) 


COIL 
SMALL FIXED INDUCTOR (3.3UH) 
COIL 

SMALL FIXED INDUCTOR (470Nh) 
SMALL FIXED INDUCTOR (3.3UH) 


COIL 
COIL 

SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (220NH) 
SMALL FIXED INDUCTOR (47UH) 


TROIDAL COIL 
COIL 
COIL 
COIL 
COIL 


L40-1015-48 
L34-4395-05 
L34-4207-05 
L34-0943-05 
134-0781-05 


SMALL FIXED INDUCTOR (100UH) 
COIL 
COIL 
COIL 
COIL 


L100 
L101 
L102 
L107 
L108 


(110,111 
L112,113 
1301 

304-310 
314-318 


L500-505 
L506,507 
L508 

L509,510 


L34-0536-05 
140-4705-48 
(40-3395-48 
L40-1015-48 
L40-1005-48 


L40-1805-48 
L40-1081-42 
L40-1001-42 
L40-1001-42 
L40-1001-42 


L40-1005-48 
L40-6805-48 
L40-1005-48 
L40-2705-48 


COIL 

SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR (3.3UH) 
SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (18UH) 
SMALL FIXED INDUCTOR (0.1UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (68UH) 
SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (27UH) 


19-6/US 
zh PARTS LIST 


RF UNIT (X44-3210-00) 


3 oe, Desti- 
Ref. No. | Address New} Pats No. | Description nation 


L511 “ | 140-1805-48 SMALL FIXED INDUCTOR (18UH) 


New ae, Desti- 
Ref. No. | Address parts Parts No. Description ayn 


RK73FB2A222J 


CHIP R 


512,513 * | L40-2705-48 SMALL FIXED INDUCTOR (27UH) RK73FB2A103J CHIP R 10K J /10W 
514 L40-2205-48 SMALL FIXED INDUCTOR (22UH) R19 RK73FB2A330J CHIP R 33 J /10W 
L515 * | L40-1805-48 SMALL FIXED INDUCTOR (18UH) R20 RK73FB2A102J CHIP R 1OKs 9 oJ /\0W 


L516 L40-5695-48 SMALL FIXED INDUCTOR (5.6UH) RK73FB2A330J CHIP R 


L517 (40-1005-48 SMALL FIXED INDUCTOR (10UH) 
(518 34-4222-05 COIL 

L519 * | 134-4421-05 COIL 

L520 (34-4222-05 COIL 

1521,522 L40-2285-48 SMALL FIXED INDUCTOR (220NH) 


RK73FB2A101J CHIP R 
R24 RK73FB2A222J CHIP R 22K J  1/10W 
R25 RK73FB2A561 J CHIP R 560 J 1/10W 
R27 RK73FB2A181J CHIP R 180 J 4/10W 
RK73FB2A680J CHIP R 


L523 L40-1005-48 SMALL FIXED INDUCTOR (10UH) RK73FB2A103J CHIP R J 

L524 140-1095-48 SMALL FIXED INDUCTOR (1UH) R44-55 RK73FB2A223J CHIP R 22K 3) | T/10W. 
(525,526 L40-2205-48 SMALL FIXED INDUCTOR (22UH) R56 RK73FB2A121J CHIP R 120 J 1/10W 
L528 * | 134-4396-05 COIL R58 RK73FB2A680J CHIP R 68 J 1/10W 


L529,530 L34-4222-05 COIL 


RK73FB2A560J CHIP R 


531-534 L40-1015-48 SMALL FIXED INDUCTOR (100UH) RK73FB2A680J CHIP R 
ag L535 L33-0664-05 CHOKE COIL RE2 RK73FB2A220J CHIP R 22 J 1/10W 
L536 134-2354-05 COIL 


R63 RK73FB2A121J CHIP R 120 J 1/10W 
R65 RK73FB2A220J CHIP R 22 J 1/10W 
RK73FB2A121J CHIP R 


L537 (40-4795-48 SMALL FIXED INDUCTOR (4.7UH) 
L538 133-0664-05 CHOKE COIL 


L539 L34-2354-05 COIL 
1540 (40-4795-48 SMALL FIXED INDUCTOR (4.7Uh) 
541 (33-0664-05 CHOKE COIL 

L542 34-2354-05 COIL 

(543 L40-4795-48 SMALL FIXED INDUCTOR (4.7UH) 


RK73FB2A220J CHIP R 
R69 RK73FB2A121J CHIP R 120 J 1/10W 
R71 RK73FB2A220J CHIP R 22 J 1/\0W 
R72 RK73FB2A121J CHIP R 120 J 1/10W 
RK73FB2A220J CHIP R 


(544 L33-0664-05 CHOKE COIL 
L545 L34-2354-05 COIL 

L546 L40-4795-48 SMALL FIXED INDUCTOR (4.7UH) 
L547 (40-3385-48 SMALL FIXED INDUCTOR (330NH) 
548 L40-1295-48 SMALL FIXED INDUCTOR (1.2UH) 


RK73FB2A121J CHIP R 
R77 RK73FB2A220J5 CHIP R 22 J /10W 
R78 RK73FB2A121J CHIP R 120 J /\0W 
R80 RK73FB2A220J CHIP R 22 J 1/10W 
RK73FB2A121J CHIP R 


L549 L40-3385-48 SMALL FIXED INDUCTOR (330NH) 
L550 L40-2285-48 SMALL FIXED INDUCTOR (220NH) 
L551 L40-1015-48 SMALL FIXED INDUCTOR (100NH) 
L552 - * | L40-2795-48 SMALL FIXED INDUCTOR (2.7UH) 
L553 L40-1595-48 SMALL FIXED INDUCTOR (1.5UH) 


RK73FB2A220J CHIP R 
R84 RK73FB2A121J CHIP R 120 J 1/10W 
R86 RK73FB2A220J CHIP R 22 J 1/10W 
R87 RK73FB2A1215 CHIP R 120 J 1/10W 

RK73FB2A220J CHIP R ] 


(554 L40-2295-48 SMALL FIXED INDUCTOR (2.2UH) RK73FB2A121J CHIP R J 
L555 L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) R92 RK73FB2A151J CHIP R 150 J 1/10W 
L556 L40-2285-48 SMALL FIXED INDUCTOR (220NH) R93 RK73FB2A223J CHIP R 220K J W/W 
1557-559 L40-1015-48 SMALL FIXED INDUCTOR (100UH) R94 RK73FB2A104J CHIP R 100K = J  1/10W 
580,581 L40-1005-48 SMALL FIXED INDUCTOR (10UH) R95 RK73FB2A393J CHIP R J 


L601 L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) R96,97 RK73FB2A330J CHIP R J 
L603 L40-2785-48 SMALL FIXED INDUCTOR (270NH) R98 RK73FB2A473J CHIP R A Kea ar /\0W 
L604 L40-1015-48 SMALL FIXED INDUCTOR (100UH) R99 RK73FB2A151J CHIP R 150 J 1/10W 
X800 L77-1521-15 CRYSTAL RESONATOR (20MHZ) R100 RK73FB2A331J CHIP R 330 J /10W 
XF1 L71-0401-05 CRYSTAL FILTER (73.05MHZ) R101 RK73FB2A221J CHIP R J 


XF2 L71-0235-05 CRYSTAL FILTER R102 RK73FB2A101J CHIP R J 

XF3 = L71-0266-05 CRYSTAL FILTER (8830KHZ) R103 RK73FB2A473J CHIP R 47K J 1/10W 
R104,105 RK73FB2A151J CHIP R 150 J /\0W 

Q N38-2640-46 PAN HEAD MACHINE SCREW R106 RK73FB2A152J CHIP R 15K J 1/10W 
R107 RK73FB2A680J CHIP R J 


CP500-505 R90-0721-05 MULTI-COMP 4.7K X 16 
RI RD14BB2E470J RD 47 J 1/4W R108 RK73FB2A220J5 CHIP R J 
R2 RD14BB2E151J RD 150 J 1/4W R109 RK73FB2A100J CHIP R 10 J 1/10W 
R3 RK73FB2A101J CHIP R 100 J 1/10W R110 RK73FB2A1514__ CHIP R 150 J 1/10W 
RD14BB2E101J RD 100 J 1/4W R111 RK73FB2A471J CHIP R 470 J /\0W 
R112 RK73FB2A102J CHIP R J 


RD14BB2E820J RD 82 J 1/4W 
GS RK73FB2A221J CHIP R 220 J 1/10W R113 RK73FB2A471J CHIP R J 
RK73FB2A181J CHIP R 180 J > 1/10W R114 RK73FB2A562J CHIP R 5.6K J 1/10W 
RK73FB2A331J CHIP R 330 J 1/10W R115 RK73FB2A220J CHIP R 22 J /10W 
&, RK73FB2A470J CHIP R 47 J 1/10W R116 RK73FB2A150J CHIP R J 


65 
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RF UNIT (X44-3210-00) 


R117 
R118 
R119,120 
R121 
R122, 


R124 
R125, 
R127 
R128 
R130 


R131 
R132 
R133 
R134 
R139 


R140 
R142 
R143 
R144 
R145 


R146 
R147 
R148 
R150 
R154 


R156 
R157 
R158 
R159 
R160,161 


R162 
R163 
R164 
R165 
R166 


R167 


Parts No. 


RK73FB2A471J 
RK73FB2A680J 
RK73FB2A331J 
RK73FB2A102J 
RK73FB2A100J 


RK73FB2A471J 
RK73FB2A100J 
RK73FB2A180J 
RK73FB2A331J 
RK73FB2A331J 


RK73FB2A101J 
RK73FB2A223J 
RK73FB2A333J 
RK73FB2A122J 
RK73FB2A104J 


RK73FB2A473J 
RK73FB2A473J 
RK73FB2A471J 
RK73FB2A221J 
RK73FB2A330J 


RK73FB2A471J 
RK73FB2A562J 
RK73FB2A223J 
RK73FB2A181J 
RK73FB2A471J 


RK73FB2A330J 
RK73FB2A182J 
RK73FB2A330J 
RK73FB2A101J 
RK73FB2A222J 


RK73FB2A101J 
RK73FB2A332J 
RK73FB2A152J 
RK73FB2A473J 
RK73FB2A222J 


RK73FB2A101J 
RK73FB2A393J 
RK73FB2A102J 
RK73FB2A223J 
RK73FB2A101J 


RK73FB2A393J 
RK73FB2A223J 
RK73FB2A102J 
RK73FB2A103J 
RK73FB2A153J 


RK73FB2A563J 
RK73FB2A103J 
RK73FB2A104J 
RK73FB2A222J 
RK73FB2A103J 


RK73FB2A470J 
RK73FB2A121J 
RK73FB2A103J 
RK73FB2A562J 
RK73FB2A470J 


RK73FB2A152J 
RK73FB2A103J 
RK73FB2A151J 
RK73FB2A102J 


CHIP R 
CHIP R 


‘| CHIP R 


CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


Description 


PARTS LSIT 


Desti- 
nation 


R195, 196 
R197 
R198 
R199,200 
R201 


R202,203 
R204 
R205,206 
R207,208 
R209 


R210 
R211 
R212,213 
R214 
R215 


R216 
R217 
R218 
R219 
R220 


R221 
R222 
R223 
R224 
R225 


R226 
R229 
R230 
R231,232 
R233 


R234 
R235 
R236,237 
R238 
R239 


R240 
R241 ,242 
R243 
R244 
R245 


R246 
R248 
R249 
R250 
R251 


R252 
R253 
R256 
R257 
R258 


R259 
R260 
R261 
R262 
R263 


R264 
R265 
R266 
R267 


RK73FB2A330J CHIP R 
RK73FB2A273J CHIP R 
RK73FB2A103J CHIP R 
RK73FB2A221J CHIP R 
RK73FB2A473J CHIP R 


RK73FB2A680J CHIP R 
RK73FB2A101J CHIP R 
RK73FB2A471J CHIP R 
RK73FB2A330J CHIP R 
RK73FB2A471J CHIP R 


RK73FB2A102J CHIP R 
RK73FB2A472J CHIP R 
RK73FB2A330J CHIP R 
RK73FB2A 103J CHIP R 
RK73FB2A823J CHIP R 


RK73FB2A681J CHIP R 
RK73FB2A151J CHIP R 
RK73FB2A332J CHIP R 
RK73FB2A 103J CHIP R 
RK73FB2A101J CHIP R 


RK73FB2A102J CHIP R 
RK73FB2A103J CHIP R 
RK73FB2A392J CHIP R 
RK73FB2A332J CHIP R 
RK73FB2A223J CHIP R 


RK73FB2A562J CHIP R 
RK73FB2A103J CHIP R 
RK73FB2A152J CHIP R 
RK73FB2A221J CHIP R 
RK73FB2A152J CHIP R 


RK73FB2A101J CHIP R 
RK73FB2A152J CHIP R 
RK73FB2A101J CHIP R 
RK73FB2A152J CHIP R 
RK73FB2A101J CHIP R 


RK73FB2A152J CHIP R 
RK73FB2A331J CHIP R 
RK73FB2A152J CHIP R 
RK73FB2A101J CHIP R 
RK73FB2A152J CHIP R 


RK73FB2A221J CHIP R 
RK73FB2A822J CHIP R 
RK73FB2A2225 CHIP R 
RK73FB2A103J CHIP R 
RK73FB2A153J CHIP R 


RK73FB2A102J CHIP R 
RK73FB2A472J CHIP R 
RK73FB2A472J CHIP R 
RK73FB2A101J CHIP R 
RK73FB2A331J CHIP R 


RK73FB2A104J CHIP R 
RK73FB2A102J CHIP R 
RK73FB2A331J CHIP R 
RK73FB2A102J CHIP R 
RK73FB2A332J CHIP R 


RK73FB2A222J 
RK73FB2A272J 
RK73FB2A332J 
RK73FB2A822J 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


33 

27K 
10K 
220 
47K 


100 
470 
33 

470 


1.0K 
4.7K 
33 

10K 
82K 


150 
3.3K 
10K 
100 


1.0K 
10K 
3.9K 
3.3K 
22K 


5.6K 
10K 
1.5K 
220 
1.5K 


100 
1.5K 


* 100 


1.5K 
100 


1.5K 
330 
1.5K 
100 
1.5K 


220 
8.2K 
2.2K 
10K 
15K 


1.0K 
4.7K 
4.7K 
100 
330 


100K 
1.0K 
330 

1.0K 
3.3K 


2.7K 
3.3K 
8.2K 


New rere Desti- 


co Ca Ge a ge G& ‘to ec Ge a . a. & Gc Co Ge GS ee ek ee Can Ce Ge Co. Ce 


[a en Se Se 


a. aca a. 


. 1/10W 


Go Ge (Ca - CS 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/0W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 


R268 
R269 
R271 
R272 
R276 


R277 
R278 
R279 
R280 
R281 


R284 
R285 
R286 
R287 
R288 


R289 
R290,291 
R292,293 
R294-297 
R298 


R320 
R322,323 
R324 
R325 
R329 


R330 
R331 
R332 
R333 
R334 


R335 
R336,337 
R338 
R339 ~ 
R340 


RK73FB2A273J 
RK73FB2A103J 
RK73FB2A224J 
RK73FB2A104J 
RK73FB2A474J 


RK73FB2A103J 
RK73FB2A224J 
RK73FB2A473J 
RK73FB2A223J 
RK73FB2A222J 


RK73FB2A224J 
RK73FB2A103J 
RK73FB2A101J 
RK73FB2A103J 
RK73FB2A472J) 


RK73FB2A103J 
RK73FB2A472J 
RK73FB2A681J 
RK73FB2A224J 
RK73FB2A472J 


RK73FB2A472J 
RK73FB2A223J 
RK73FB2A101J 
RK73FB2A102J 
RK73FB2A224J 


RK73FB2A104J 
RK73FB2A684J 
RK73FB2A103J 
RK73FB2A680J 
RK73FB2A391J 


RK73FB2A272J 
RK73FB2A104J 
RK73FB2A154J 
RK73FB2A224J 
RK73FB2A101J 


R351-362 
R363 
R380 
R381 
R382 


R383-385 
R386 
R500 
R501 
R502 


RK73FB2A103J 
R92-0670-05 

RK73FB2A682J 
RK73FB2A183J 
RK73FB2A181J 


R92-0670-05 
RK73FB2A330J 
RK73FB2A103J 
RK73FB2A470J 
RK73FB2A331J 


R503 
R504 
R505 
R506 
R507 


RK73FB2A472J 
RK73FB2A681J 
RK73FB2A561J 
RK73FB2A333J 
RK73FB2A101J 


R508 
R509 
R516 
R511 
R512 


RK73FB2A272J 
RK73FB2A681J 
RK73FB2A470J 
RK73FB2A122J 
RK73FB2A472J 


R513 
R514 
R515 
R516 


RK73FB2A103J 
RK73FB2A220J5 
RK73FB2A331J 
RK73FB2A560J 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


1/10W 

cae 1/10W 

220K J  1/10W 

100K J = 1/10W 
J 


220K 1/10W 
47K 1/10W 
22K 1/10W 


10K 1/10W 
100 1/10W 
10K 1/10W 


J 
47K J  1/10W 
680 J 1/10W 
220K J  1/10W 


22K JS /N0W 
100 J 1/10W 
1.0K J  1/10W 


680K J 1/10W 

WOK 86d = 1/10W 

68 J 1/10W 
J 


J 
OOK =J = 1/10W 
150K J = 1/10W 
220K J 1/10W 
J 


0 OHM 
68K J 1/10W 
18K J 1/10W 


33 J 1/10W 

10K J 1/10W 

47 J 1/10W 
J 


680 1/10W 
560 1/10W 
33K 1/10W 


680 1/10W 
47 1/10W 
1.2K 1/10W 


22 
330 


(ee 


. ca. . co 


PARTS LIST 
ee pe ee a ce 


ee Ss 2 a 


a a Sa See 


1/10W 
1/10W 


| Se a 


R517-519 
R520 
R521 
R522 
R523 


524,525 
R526 
R527 
R528 
R529 


R530 
R531 
R532 
R533 
R534 


R535 
R536 
R537 
R545 
R546 


R547 
R548,549 
R550 

R551 
R552 


R553 
R554 
R555,556 
R557 
R558 


R559,560 
R561,562 
R563 
R564 
R565 


R566 
R567 
R570,571 
R572 

R580-583 


R584 
R586 
R587 
R588,589 
R591 


R592 
R593,594 
R596 
R597 
R598,599 


R601 
R602 
R603 
R604 
R605 


R606 
R608 

R609,610 
R611 


RK73FB2A470J 
RK73FB2A101J 
RK73FB2A223J 
RK73FB2A331J 
RK73FB2A470J 


RK73FB2A102J 
RK73FB2A331J 
RK73FB2A680J 
RK73FB2A391J 
RK73FB2A680J 


RK73FB2A103J 
RK73FB2A222J 
RK73FB2A151J 
RK73FB2A680J 
RK73FB2A101J 


RK73FB2A471J 
RK73FB2A470J 
RK73FB2A220J 
RK73FB2A103J 
RK73FB2A821J 


RK73FB2A331J 
RK73FB2A470J 
RK73FB2A181J5 
RK73FB2A221J 
RK73FB2A101J 


RK73FB2A333J 
RK73FB2A682J 
RK73FB2A101J 
RK73FB2A221J 
RK73FB2A101J 


RK73FB2A473J 
RK73FB2A101J 
RK73FB2A102J 
RK73FB2A681J 
RK73FB2A101J 


RK73FB2A471J 
RK73FB2A221J 
RK73FB2A222J 
RK73FB2A272J 
RK73FB2A223J 


RK73FB2A101J 
RK73FB2A682J 
RK73FB2A473J 
RK73FB2A101J 
RK73FB2A682J 


RK73FB2A473J 
RK73FB2A101J 
RK73FB2A682J 
RK73FB2A473J 
RK73FB2A101J 


RK73FB2A682J 
RK73FB2A473J 
RK73FB2A101J 
RK73FB2A470J 
RK73FB2A392J 


RK73FB2A103J 
RK73FB2A471J 
RK73FB2A103J 
RK73FB2A102J 


[em oes] re 


a 


1o-6/U05 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


RF UNIT (X44-3210-00) 


Description 


47 

100 
22K 
330 


330 
68 
390 


2.2K 
150 
68 


47 
22 
10K 


47 
180 
220 


(ES Sc Ske 


Ce Ea ee Ge Ge 


Desti- 
nation 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP.R 


6.8K 
100 
220 


100 
1.0K 
680 


220 
2.2K 
2.7K 


6.8K 
47K 
100 


100 


6.8K 


47K 


47K 
100 
47 


10K 
470 
10K 


ct c £ 
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RF UNIT (X44-3210-00) 


R642 
R643 
R644 
R645 
R646 


R647 
R648 
R649 
R650 
R651 


R652 
R653 
R655-656 
R657 
R658 


R659 
R690-697 
R699 

R710-712 
R800 


R801 
R802 
R803 
R804 
R901-902 


R903-806 
R908-920 
925-928 
VR2 


is pose 


RK73FB2A821J 
RK73FB2A271J 
RK73FB2A101J 
RK73FB2A220J 
RK73FB2A470J 


RK73FB2A392J 
RK73FB2A103J 
RK73FB2A220J 
RK73FB2A471J 
RK73FB2A183J 


RK73FB2A122J 
RK73FB2A102J 
RK73FB2A334J 
RK73FB2A182J 
RK73FB2A331J 


RK73FB2A102J 
RK73FB2A101J 
RK73FB2A821J 
RK73FB2A822J 
RK73FB2A103J 


RK73FB2A102J 
RK73FB2A181J 
RK73FB2A331J 
RK73FB2A823J 
RK73FB2A333J 


RK73FB2A101J 
RK73FB2A470J 
RK73FB2A682J 
RK73FB2A102J 
RK73FB2A151J 


RK73FB2A150J 
RK73FB2A471J 
RK73FB2A 103J 
RK73FB2A392J 
RK73FB2A822J 


RK73FB2A102J 
RK73FB2A684J 
RK73FB2A182J 
RK73FB2A103J 
RK73FB2A472J 


RK73FB2A103J 
RK73FB2A104J 
RK73FB2A103J 
RK73FB2A471J 
RK73FB2A101J 


RK73FB2A470J 
RK73FB2A221J 
RK73FB2A102J 
RK73FB2A 103) 
RK73FB2A223J 


RK73FB2A103J 
RK73FB2A222J 
RK73FB2A271J 
RK73FB2A101J 
RK73FB2A101J 


RK73FB2A101J 
RK73FB2A101J 
RK73EB2B221J 
R12-6417-05 
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CHIP R 820 1/10W 


CHIP R 270 J 1/10W 
CHIP R 100 J 1/10W 
CHIP R 22 J 1/10W 
CHIP R J 


CHIP R J 
CHIP R WOK J = 1/10W 
CHIP R 22 J 1/10W 
CHIP R 470 J 
CHIP R 


CHIP R 
CHIP R 1.0K J  1/10W 
CHIP R 330K J 1/10W 
CHIP R 18K J = 1/10W 
CHIP R 


CHIP R J 
CHIP R 100 J 1/10W 
CHIP R 820 J 1/10W 
CHIP R 82K J 1/10W 
CHIP R J 


CHIP R 

CHIP R 180 J 1/10W 
CHIP R 330 J 1/10W 
CHIP R 82K J 1/10W 


CHIP R 


CHIP R J 
CHIP R 47 J 1/10W 
CHIP R 68K J 1/10W 
CHIP R 10K J 1/10W 
CHIP R 


CHIP R 

CHIP R 470 J 1/10W 
CHIP R 10K J 1/10W 
CHIP R 3.9K J 1/10W 


CHIP R 


CHIP R J 

CHIP R 680K J 1/10W 
CHIP R 18K J 1/10W 
CHIP R WK 6S 1/10W 
CHIP R 


CHIP R 

CHIP R 100K «6S 1/10W 
CHIP R 10K 6S s1/10W 
CHIP R 470 J 1/10W 


CHIP R 100 J 1/10W 


CHIP R 47 J 

CHIP R 220 J 1/10W 

CHIP R 10K J  1/10W 

CHIP R 10K J 1/10W 
J 


CHIP R 22K 


CHIP R 10K J 

CHIP R 22K Si STOW, 

CHIP R 270 J 1/10W 

CHIP R 100 J 1/10W 
J 


CHIP R 100 


CHIP R 100 J 1/10W 
CHIP R 100 J 1/10W 
CHIP R 220 J 1/8W 
TRIMMING POT. ‘1K 


J 


1/10W © 


PARTS LSIT 


VR3 
VR901-904 


D36 


D42,43 


D55 
056 
D57 


060,61 


Desti- 


Description . ceten 


R12-6427-05 
R31-0605-05 
R31-0606-05 


TRIMMING POT. 47K 
VARIABLE RESISTOR 100K 
VARIABLE RESISTOR 10K 


$51-1428-05 RELAY 
$51-1420-05 RELAY 
$31-2420-05 SLIDE SWITCH 


LFBO1 DIODE 


RLS245 DIODE x 
18V128 DIODE 
LFBO1 DIODE 


1SV128 DIODE 


RLS135 DIODE 


18V128 DIODE 
RLS135 DIODE 
1$V128 DIODE 


RLS135 DIODE 


1SV128 DIODE 
RLS135 DIODE 
18V128 DIODE 
RLS135 DIODE 
18V128 DIODE 


RLS135 DIODE 
1SV128 DIODE 
RLS135 DIODE 
18V128 DIODE 
RLS135 DIODE 


1$V128 


DIODE 


RLS135 DIODE 
18V128 DIODE 
RLS135 DIODE 


1$V128 DIODE 


RLS135 DIODE - 


1$V128 DIODE 
RLS135 DIODE 
1SV128 DIODE 


RLS135 DIODE 


1$V128 DIODE 
RLS135 DIODE 
1$V128 DIODE 
DAN235K DIODE 
HSM88ASR DIODE 


LFBO1 DIODE 
1$V172 DIODE 
RD6.2M(B1) ZENER DIODE 
B30-2004-05 LED 
RD12M(B2) ZENER DIODE 


1$$355 DIODE 


RD3.0M(B2) ZENER DIODE 
1$S355 DIODE 
B30-2004-05 LED 


LFBO1 DIODE 


1$S355 DIODE 


DAN202K DIODE 
18V128 DIODE 
RD6.2M(B1) ZENER DIODE 


RD4.7M(B2) ZENER DIODE 


1$S355 
1SV166 


DIODE 
DIODE 


15-8705 
) PARTS LIST 


RF UNIT (X44-3210-00) 
FINAL UNIT (X45-351X-XX) 


cm ooo rom | nomi | [mm i] rom [eins] 
D501 RLS73 DIODE Q65 2SA1162(Y) TRANSISTOR 

D502 1SV166 DIODE Q66 DTC114EK DIGITAL TRANSISTOR 

D503 RLS73 DIODE Q70 DTC114EK DIGITAL TRANSISTOR 

D504 1SV166 DIODE Q71 DTA114EK DIGITAL TRANSISTOR 

D505 RLS73 DIODE 0500-503 28C2712(Y) TRANSISTOR 


D506 1SV166 DIODE 0504,505 2SK508NV(K53) FET 

D507 RLS73 DIODE Q506-508 28C2712(Y) TRANSISTOR 
D508 1SS181 DIODE Q510,511 28C2712(Y) TRANSISTOR 
1C1,2 TC9174F IC (CMOS 1/0 EXTENSION) 0512-514 2SC2714(Y) TRANSISTOR 
C6 NJM2904M IC (OP AMP X2) Q515 2SC2712(Y) TRANSISTOR 


C? M62363FP IC (8bit D/A CONVERTER) 

\C8 NJM2902M IC (OP AMP x4) 

oy) NJM2903M IC (COMPARATOR X2) 

C10 NJM78LOSUA IC (VOLTAGE REGULATOR/ +5V) 
1C500-502 F71022 IC (DDS) 


0516-519 DTC114EK DIGITAL TRANSISTOR 
0520-523 2SK508NV(K53) FET 

0524,525 28C2714(Y) TRANSISTOR 

0526 2SC2996(Y,0) TRANSISTOR 
0527-529 2SC3722K(R) TRANSISTOR 


1C503 UPD74HC3906 IC (DUAL DECADE COUNTER) 0530 2SC2712(Y) TRANSISTOR 
1C505,506 SN16913P IC (DUBLE BALANCED MIXERS) 0531 2SC2714(Y) TRANSISTOR 
\C507 MB86001PF IC 0532 28C2954 TRANSISTOR 


10508 SN76514N IC (MIXER) 
1C509 MB86001 PF Ic 


Q533 DTA124EK DIGITAL TRANSISTOR 
0534-536 2SC3722K(R) TRANSISTOR 


TA78LO9F IC (VOLTAGE REGULATOR/ +8V) 
10511 * | TA78DS09F IC 

PL1,2 * | B30-2134-05 LAMP 

Qi DTA124EK DIGITAL TRANSISTOR 
DTC124EK DIGITAL TRANSISTOR 


0537 2SD1757K TRANSISTOR 
0539 28C2714(Y) TRANSISTOR 
Q800 28C2714(Y) TRANSISTOR 
THI 157-101-53019 THERMISTOR 100 
TH2 157-302-53008 THERMISTOR 3K 


FMA TRANSISTOR 
a5 2SC2954 TRANSISTOR 
O6 2SC2712(Y) TRANSISTOR 
Q7-12 FMG4 TRANSISTOR 
3SK131(M) FET 


TH3 
TH4 


157-101-53019 
157-302-53008 


THERMISTOR 100 
THERMISTOR 3K 


$901,902 W02-1687-15 ENCODER (FILTER) 
$903 * | W02-1861-05 ENCODER (RIT/XIT) 
$904 W02-1660-15 ENCODER (M.CH/VFO.CH) 


2SK2218(5) FET 
Q16 2SC2954 TRANSISTOR 
Q17-20 2SK520(K44) FET 

O20 2SD1624(S) TRANSISTOR 
2SC2714(Y) TRANSISTOR 


A501 2F X58-3390-03 SUB UNIT (VCO2) 


(X45-351X-XX) 0-00 : K,P,M,M2,X 


3SK131(M) FET 2-71 : E,E2,E3,E9 


026,27 2SK520(K43) FET 


CK73FF1H473Z CHIP C 0.047UF Z 

028-32 2S€2712(Y) TRANSISTOR CC73FCH1H101J CHIP C 100PF J 
033 3SK131(M) FET CC45FCH2HO30C CERAMIC —3.0PF C 
3SK184(R) FET C4 CC73FCH1HS560J CHIP C S6PF J 

CK73FF1H473Z CHIP C 0.047UF Z 


3SK131(M) FET 
042 DTC124EK DIGITAL TRANSISTOR 
043,44 2SC2712(Y) TRANSISTOR 
045,46 DTC143TK DIGITAL TRANSISTOR 
28C2712(Y) TRANSISTOR 


CEO4EW1HO10M ELECTRO 1.0UF 
C7? CK73FB1H103K CHIP C O.O10UF K 
C8-18 CK73FB1H102K CHIP C 1O00PF K 
C19-33 CK73FB1H103K CHIP C O.010UF K 

CM93D2H102J MICA 1000PF J 


DTA124EK 
Q49 - 2SC2712(Y) 
050 2SK208(Y) 
Q51 DTC124EK 
2SC2712(Y) 


DIGITAL TRANSISTOR 
TRANSISTOR 

FET 

DIGITAL TRANSISTOR 
TRANSISTOR 


CC45FSL2H331J CERAMIC — 330PF J 
C103 CC45FSL2H271J CERAMIC =. 270PF J 
C104,105 CM93D2H102J MICA 1000PF J 
C106 CC45FSL2H151J CERAMIC —150PF J 
CM9302H222J MICA 2200PF 


2SC2712(Y) 
Q55 2SB1188(0,R) 
Q56 DTC124EK 

Q57,58 2SB1188(0,R) 
DTC143EK 


TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 


CC45FSL2H181J CERAMIC —_—‘180PF 
C109 CC45FSL2H101J | | CERAMIC —-100PF 
C110 CM93D2H102J ‘| MICA 1000PF 
C111 CM9302H561J5 MICA S60PF 
CC45FSL2H471J CERAMIC = 470PF 


Qa ec 


c 


FMC3 
DTA143EK 
FMC3 

DTA143EK 


TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 


CC45FSL2H181J 
CC45FSL2H391J 
CC45FSL2H471J 


CERAMIC —-180PF 
CERAMIC = 390PF J 
CERAMIC = 470PF 


69 


bUO7"O/UY 


FINAL UNIT (X45-351X-XX) 


C117 CC45FSL2H271 

C118 CC45FSL2H391J 
C119 CC45FSL2H471J 
C120 CC45FSL2H181J 
C121 CC45FSL2H331J 


C122 CC45FSL2H820J 
C123 CC45FSL2H331J 
C124 CC45FSL2H121J 
C125 CC45FSL2H270J 


CC45FSL2H151J 


CC45FSL2H471J 


CC45FSL2H270J 
C129 CC45FSL2H220J 
CC45FSL2H331J 


CC45FSL2H4715 


CC45FSL2H680J 
CC45FSL2H560J 
CC45FSL2H151J 
C135 CC45FSL2H471J 
CC45FSL2HS60J 


CC45FSL2H151J 


CC45FSL2H331J 
6139 CC45FSL2H330J 
€140,141 CC45FSL2H221J 


CC45FSL2H101J 


CC45FSL2H151J 


0145 CC45FSL2H120J 
C146 CC45FSL2H271J 
10147 CC45FSL2H390J 


CC45FSL2H820J 


CC45FSL2H1000 
CC45FSL2H121J 
52 CC45FSL2H470J 
CC45FSL2H330J 
CC45FSL2H820J 


CC45FSL2H100D 
C162 * | CC45FSL2HOS0D 
C163 CC45FSL2H270J 
C301,302 CK73FB1H103K 


CC73FCH1H101J 


CC73FCH1H181J 


CC73FCH1H390J 
C401 CEO4EW1C470M 
CEO4EW1C100M 


CEO4EW1E470M 


CK73FB1E104K 


CEO4EW1E470M 
C403 CK73FB1E104K 
C410 CEO4EW1C470M 
7411 


CK73FB1H103K 


CK73FB1H222K 


CEO4EW1C330M 
C415,416 CEO4EW1C101M 
C417 CK73FB1H103K 


0418-420 


CK73FB1H102K 


C421 
C422 

C431-433 
C435 


CK73FB1H103K 
CEO4EW1E470M 
CK73FB1H103K 

CK73FB1E104K 
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CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CHIP C 
CHIP C 


CHIP C 
CHIP C 

ELECTRO 
ELECTRO 
ELECTRO 


CHIP C 
ELECTRO 
CHIP C 

ELECTRO 
CHIP C 


CHIP C 
ELECTRO 
ELECTRO 
CHIP C 

CHIP C 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 


270PF 
390PF 
470PF 
180PF 
330PF 


82PF 
330PF 
120PF 
27PF 
150PF 


470PF 
27PF 
22PF 
330PF 
470PF 


68PF 
S6PF 

150PF 
470PF 
56PF 


150PF 
330PF 
33PF 

220PF 
1O0PF 


150PF 
12PF 

270PF 
39PF 
82PF 


10PF 
120PF 
47PF 
33PF 
82PF 


10PF 
9.0PF 
27PF 
0.010UF 
100PF 


180PF 
39PF 
47UF 
10UF 
47UF 


0.10UF 
47UF 
0.10UF 
47UF 
0.010UF 


2200PF 
33UF 
1O0UF 
0.010UF 
1000PF 


0.010UF 
47UF 
0.010UF 
0.10UF 


New Desti- 


a ed 


C Co ace 


Ce RESAC 


c. 


Se Se 


K 


PARTS LSIT 


C436 
C437 
C438 
C439 
C450 


(452-454 
C455 

C456-458 
C461 
C465 


C466-471 
C472,473 
C479 

C480-485 
C486-488 


C489 
C490,491 
C492 
C493 
(494-496 


C497-499 
C502 
C503 
(504,505 
C506 


(528,529 
(533 
C550 


C551 
(552,553 
C554 
C557 
C558 


C559 
C560-563 ; 
C601 
C602 
C603 


C605,606 
C608,609 
(610,611 
C612,613 


oar Desti- 
Roto, [ates] Pars to, | ——_Descrintion | pata 


CK73FB1H102K CHIP C 1000PF 
CK73FB1H103K CHIP C 0.010UF : 
CEO4EW1HO10M ELECTRO 1,QUF SOWV 
CK73FB1H103K CHIP C O.010UF K 


CK73FB1H103K CHIP C 0.010UF 


CK73FB1H103K CHIP C O.010UF K 
CK73FB1H102K CHIP C 1000PF_ K 
CK73FB1H103K CHIP C O.O10UF K 
CC73FSL1H221J CHIP C Z20PE es ae 
CK73FB1E104K CHIP C Q.10UF K 


CK73FF1C1052Z CHIP C 1.QUF 


CK73FB1E104K CHIP C O.10UF K 
CEO4EW1HO10M ELECTRO 1.0UF SOWV 
CK73FB1H103K CHIP C O.O10UF K 


CK73FB1E104K CHIP C 0.10UF 


CC73FCH1H470J CHIP C 47PF J 
CK73FB1H103K CHIP C 0.010UF K 
CK73FB1E104K CHIP C 0.10UF kK 
CK73FB1H103K CHIP C O.010UF K 
CK73FB1E104K CHIP C O.10UF K 


CK73FB1H103K CHIP C 0.010UF K 
CK73FB1E473K CHIP C 0.047UF K 
CK73FB1H102K CHIP C 1000PF K 
CK73FB1E473K CHIP C 0.047UF K 
CK73FB1E223K CHIP C 0.022UF K 


CK73FB1H681K CHIP C 680PF K 
CK73FB1E473K CHIP C 0.047UF K 
CK73FB1E223K CHIP C 0.022UF K 
CEO4EW1C100M ELECTRO 1QUF 16WV 
CC45FSL2H151J CERAMIC —-150PF J 


CK73FB1E223K CHIP C 0.022UF 


CEO4EW1E101M ELECTRO JQOUF WV 
CM93D2H681J MICA 680PF J 
C91-1004-05 CHIP C 6800PF J 
CK73FB1H102K CHIP C 1O00PF kK 


CK73FB1E473K CHIP C 0.047UF 


CEO4EW1C100M ELECTRO 1OUF 16WV 
CK73FB1E223K CHIP C 0.022UF 
CEO4EW1E470M ELECTRO 47UF 25WV 


CM73F2H122J CHIP C 1200PF 


CC45FSL2H151J CERAMIC 


150PF 


CEO4EW1E101M ELECTRO —‘100UF 

CK73FB1E104K CHIP C O.10UF K 
CM73F2H561J CHIPC 560PF J 
CK73FB1E104K CHIP. C O10UF kK 


CK73FB1H103K CHIP C O.010UF K 
CK73FB1H102K CHIP C 1000PF K 
CK73FB1H223K CHIP C 0.022UF K 
CK73FB1H102K CHIP C 1O00PF K 
CK73FB1H103K CHIP C O.O10UF K 


CK73FB1E104K CHIP C 0.10UF 
C91-1171-05 HVC O.01UF  1KWV 
CK73FB1H103K CHIP C O.010UF K 
CEO4EW1E102M ELECTRO 1000UF = 25WV 


CK73FB1H103K CHIP C 0.010UF 


CK73FB1H103K 
CK73FB1E104K 
CK73FB1E473K 
CEO4EW1E470M 


CHIP.C 
CHIP C 
CHIP C 

ELECTRO 


O.010UF K 
Q.10UF kK 
0.047UF K 
47UF 


C614 
C620 
C621,622 
C623 

(701-711 


CEO4EW1E102M 
CK73FF1E1042Z 
CEO4EW1E470M 
CK73FF1E104Z 
CK73FB1H103K 


C712 
C713 
C901 
C903 
TC1 


CN1,2 
CN3 
CN4 
CN5 
CN301 


CN302-305 
CN306,307 
CN401 
CN402 
CN403 


CEO4EW1C471M 
CK73FB1E103K 
CK73FB1H103K 
CEO4EW1H2R2M 
C05-0030-15 


£04-0191-05 
£40-5469-05 
£40-5068-05 
£23-0996-05 
£40-3238-05 


£04-0191-05 
£23-0996-05 
£23-5745-05 
£40-5469-05 
£40-3242-05 


CN404 
CN405 
CN406 
CN407 
CN410 


CN411 
CN412 
CN413 
CN501,502 
CN503 


CN504 

CN505-507 
CN601 
C 
C 


N602 ~ 


parts nation 


ELECTRO 1O00UF 25WV 
CHIP C O.10UF 2 
ELECTRO 47UF 25WV 
CHIP C O.10UF Z 


CHIP C 0.010UF 


ELECTRO 470UF 


CHIP C O.010UF K 
CHIP C O.010UF K 
ELECTRO 2.2UF SOWV 
TRIMMER CAPACITOR —20PF 


RF COAXIAL CABLE SOCKET 


FLAT CABLE CONNECTOR (12P) 


PIN CONNECTOR (11P) 
TERMINAL (TEST) 
PIN CONNECTOR (3P) 


RF COAXIAL CABLE SOCKET 
TERMINAL (TEST) 


FLAT CABLE CONNECTOR (20P) 
FLAT CABLE CONNECTOR (12P) 


PIN CONNECTOR (7P) 


£40-3237-05 
£40-3239-05 
£40-5470-05 
£40-3240-05 
£04-0154-05 


£40-3239-05 
£04-0154-05 
£40-3238-05 
£04-0191-05 
£40-3240-05 


£40-3238-05 
£23-0996-05 
£40-3238-05 
£40-3239-05 
£40-5470-05 


£40-3240-05 
£40-3237-05 
£37-0539-05 
£37-0525-05 
£37-0067-05 


F29-0014-05 
FO6-4029-05 
F53-0093-05 


J13-0075-05 


L72-0319-05 
72-0333-05 
L72-0366-05 
L40-2221-33 
L39-0480-15 


L40-2221-33 
L40-1015-48 
L39-0491-05 
L39-0492-05 
L39-0493-05 


L39-1223-05 
139-1224-05 
(39-1225-05 
L39-1222-05 


PIN CONNECTOR (2P) 
PIN CONNECTOR (4P) 


FLAT CABLE CONNECTOR (13P) 


PIN CONNECTOR (5P) 
RF COAXIAL CABLE SOCKET 


PIN CONNECTOR (4P) 
RF COAXIAL CABLE SOCKET 
PIN CONNECTOR (3P) 
RF COAXIAL CABLE SOCKET 
PIN CONNECTOR (5P) 


PIN CONNECTOR (3P) 
TERMINAL (TEST) 

PIN CONNECTOR (3P) 
PIN CONNECTOR (4P) 


PIN CONNECTOR (5P) 
PIN CONNECTOR (2P) 


LEAD WIRE WITH CONNECTOR 


LEAD WIRE WITH TERMINALR 


INSULATING BUSH 
FUSE (4A 250V) : C/5 
FUSE (5A 125V) : D/5 


FUSE CLIP : C/5 


CERAMIC FILTER (455KHZ) 
CERAMIC FILTER (455KHZ) 
CERAMIC FILTER (455KHZ) 
SMALL FIXED INDUCTOR 

TROIDAL COIL 


SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR (100UH) 

L92-0107-05) 
L92-0107-05) 
L92-0107-05) 


TROIDAL COIL (CORE : 
TROIDAL COIL (CORE : 
TROIDAL COIL (CORE : 


TROIDAL COIL (CORE : 
TROIDAL COIL (CORE : 
TROIDAL COIL (CORE : 
TROIDAL COIL (CORE : 


FLAT CABLE CONNECTOR (13P) 


LEAD WIRE WITH MINIPIN PLUG 


L92-0107-05) 
L92-0107-05) 
L92-0107-05) 
L92-0107-05) 


PARTS LIST 


L108 
109,110 
L111 
L112 
L113 


L114 
L115 
L116 
(301,302 
(303,304 


L401 
L450 
1451 
1452 
L453 


L454 
L455,456 
(457,458 
L460 
1461-465 


L466 
L501 
L502 
L503 
L504 


(505,506 
L507 
508,509 
L510 
L511 


L512 
L513 
L514 
L515,516 
1520 


L601 
L602 


R11-13 


R305 
R401 
R402 


Address 


2G,2H 


L39-1223-05 
L39-1221-05 
L34-1279-05 
(34-1281-05 
34-1279-05 


L34-1280-05 
L34-1281-05 
(34-1282-05 
140-1015-48 
L34-1035-05 


L40-1015-48 
L40-2215-48 
134-0943-05 
134-4255-05 
L40-4711-15 


L40-2221-33 
34-4254-05 
(34-4255-05 
L40-3395-48 
L40-1092-12 


L40-1592-15 
* | L40-1505-48 
(40-3395-48 
L39-0481-05 
L33-0617-15 


(33-0699-05 
L39-1257-05 
L33-0617-15 
39-0482-05 
L33-0651-05 


L33-0617-15 
L39-1209-25 
* | L40-1505-48 
* | 92-0150-05 
L40-3985-48 


(40-1005-48 
(40-1092-12 


N67-3010-46 
N87-3006-46 


RK73FB2A100J 
RK73FB2A330J 
RK73FB2A270J 
RK73FB2A181J 
RK73FB2A101J 


RK73FB2A473J 
RK73FB2A 103 
RK73FB2A393J 
RK73FB2A223J 
RK73FB2A104J 


RK73FB2A104J 
RK73FB2A473J 
RK73FB2A 100J 
RK73FB2A272J5 
RK73FB2A273J 


RK73FB2A4734J 
RK73FB2A150J5 
RK73FB2A221J 
RK73FB2A101J 


New 


COIL 
COIL 
COIL 


COIL 
COIL 
COIL 


lLOo-6/UD 


FINAL UNIT (X45-351X-XX) 


Description 


TROIDAL COIL (CORE : L92-0107-05) 
TROIDAL COIL (CORE : L92-0108-05) 


SMALL FIXED INDUCTOR (1G0UH) 


COIL 


SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (220UH) 


COIL 
COIL 


SMALL FIXED INDUCTOR 


COIL 
COIL 


SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR (3.3UH) 


SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR (15UH) 
SMALL FIXED INDUCTOR (3.3UH) 
TROIDAL COIL 


CHOKE COIL 


CHOKE COIL 


TROIDAL COIL 
CHOKE COIL 


.| TROIDAL COIL 
CHOKE COIL 


CHOKE COIL 
TROIDAL COIL 
SMALL FIXED INDUCTOR (15UH) 


TROIDAL CORE (W501) 
SMALL FIXED INDUCTOR (3S0NH) 


SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR 


PAN HEAD SEMS SCREW 


BRAZIER HEAD TAPTITE SCREW 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


10 
33 
27 
180 
100 


47K 
10K 
39K 
22K 
100K 


100K 
47K 
10 
2.7K 
27K 


47K 
15 

220 
100 


J 
J 
J 
J 
J 


‘Co -e 6.1) ce 


1/10W 
/\0W 
1/10W 
1/10W 
1/10W 


/10W 
/\0W 
1/10W 
1/10W 
/\0W 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/10W 
1/10W 


Desti- 
nation 
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bO-OlU9O 
PARTS LSIT 


FINAL UNIT (X45-351X-XX) 


Desti- 


Desti- 


R409,410 R92-1332-05 CHIP R 160 R511 RK73FB2A151J CHIP R 150 1/10W 
R411 RK73FB2A182J CHIP R 1.8K : ina R512,513 R92-1318-05 CHIP R 100 ; 1W 
R415 RK73FB2A101J CHIP R 100 J 1/10W R514-517 RS14DB3A5R6J FL-PROOFRS 56 J 1W 
R416 RK73FB2A2205 CHIP R 22 J 1/10W R518,519 RS14DB3A150J FLPROOFRS 15 J IW 
R417 RK73FB2A101J CHIP R 100 J 1/10W R520 RK73FB2A561J CHIP R 560 J 


R418 RK73FB2A102J CHIP R J R521,522 RS14DB3A5R6J FL-PROOFRS 5.6 J 

R419 RK73FB2A104J CHIP R 100K «6 J 1/10W R530 * | R92-2543-05 FIXED RESISTOR §=6.8 1/2W 
R420 RK73FB2A102J CHIP R 1.0K J  1/10W R601 RK73FB2A472J CHIP R 47K J  1/10W 
R421 RK73FB2A393J CHIP R 39K = J 1/10W R701 RK73FB2A103J CHIP R TOK J TOW. 
R422 RK73FB2A220J CHIP R J R702 RK73FB2A101J CHIP R 100 J 


R423,424 RK73FB2A331J CHIP R J R703-705 RK73FB2A562J CHIP R 56K J 
R425 RK73FB2A220J CHIP R 22 J 1/10W R706 RK73FB2A472J CHIP R 47K J 1/10W 
R426 RK73FB2A103J CHIP R 10K J 1/10W R707 RK73FB2A821J CHIP R 820 J 1/10W 
R427 RK73FB2A102J CHIP R 10K J  1/10W R708 RK73FB2A272J CHIP R 27K J  1/10W 
R428 RK73FB2A222J CHIP R d| R709 RK73FB2A333J CHIP R 33K J 


R429 RK73FB2A102J CHIP R J R710 R92-1282-05 CHIP R 10 J 

R439 RK73FB2A470J5 CHIP R 47 J 1/10W R712 R92-1316-05 CHIP R 39 de aN) 
R440 RK73FB2A152J CHIP R 15K J  1/10W R713 RK73FB2A471J CHIP R 470 J 1/10W 
R441 442 RK73FB2A332J CHIP R 3.3K J  1/10W R714 RK73FB2A153J CHIP R 15K J 1/10W 
R443,444 RK73FB2A101J CHIP R R12-6730-05 TRIMMING POT. 2 


R445,446 RK73FB2A472J CHIP R 


R12-6734-05 TRIMMING POT. 


R447 448 RK73FB2A101J CHIP R 100 J 1/10W W301 R92-0150-05 JUMPER REST OOHM = (ANT1) 
R449,450 RK73FB2A222J CHIP R 22K J 1/10W R92-0150-05 JUMPER REST OOHM = (ANT2) 
R451,452 RK73FB2A101J CHIP R 100 J 1/10W 


R453 


RK73FB2A152J CHIP R 


$51-1420-05 
K301 $51-2417-05 
K302 $51-1429-05 
$51-2423-05 


RELAY 
RELAY 
RELAY 
RELAY 


R454 455 RK73FB2A332J CHIP R 
R456 RK73FB2A333J CHIP R 33K J 1/10W 
R457,458 RK73FB2A104J CHIP R 100K «6S Ss 1/10W 
R459 RK73FB2A471J CHIP R 470 J 1/10W 
R460 RK73FB2A220J CHIP R 


1$$101 
D3 RLZJ5.1B 
D4-10 LFBO1 

D11 DAP202K 
DSA301LA 


DIODE 
ZENER DIODE 
DIODE 
DIODE 
DIODE 


3461 RK73FB2A102J CHIP R J 
2462 RK73FB2A101J CHIP R 100 J 1/10W 


R463,464 RK73FB2A151J CHIP R 150 J 1/10W 
R465,466 RK73FB2A471J CHIP R 470 J 1/10W LFBO1 DIODE 
R467-470 RK73FB2A330J CHIP R D401 188226 


DIODE 

ZENER DIODE 
DIODE 
DIODE 


D402 * | RDS.1M(B2) 
D450 : DAN235K 
1$V128 


R471 RK73FB2A 1025 CHIP R J 
R472 RK73FB2A104J CHIP R 100K =J =1/10W 
R473 RK73FB2A473J CHIP R 47K 
R474 RK73FB2A104J CHIP R 100K «6S 1/10W 
R475 RK73FB2A473J CHIP R 


DAN235K 
D501 MA271-B 
D502,503 SVO3YS 
D504 SG-5L(R) 
LFBO1 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


R476 RK73FB2A472J CHIP R 
R480 RK73FB2A470J CHIP R 47 J 1/10Ww 
R481 RK73FB2A4715 CHIP R 470 
R482 RK73FB2A330J CHIP R 33 J 1/10W 
R483 RK73FB2A221J CHIP R 


DAN202K 
0702 LFBO1 
\C1 1C9174F 


DIODE 
DIODE 
IC (CMOS 1/0 EXTENSION) 


R484 RK73FB2A223J CHIP R J 10402 UPC7805H IC (VOLTAGE REGULATOR/ +5V) 
R485 RK73FB2A822J CHIP R 8.2K J  1/10W UPC7808H IC (VOLTAGE REGULATOR/ +8V) 
R486 RK73FB2A560J CHIP R 56 J 1/10W 

R487-489 RK73FB2A223J CHIP R 22Kow J /\0W NJM2904M IC (OP AMP X2) 


R490 RK73FB2A681J CHIP R 


Q1-4 FMA7 
a5 DTC114EK 
06 FMC2 


TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 


R491 492 RK73FB2A471J CHIP R 


R501 RK73FB2A101J CHIP R 100 J 1/10W DTB143EK DIGITAL TRANSISTOR 
R502 RK73FB2A331J CHIP R 330 J 1/10W 

R503 RK73FB2A681 J CHIP R 680 J 1/10W 2SA1162(Y) TRANSISTOR 

R504 RK73FB2A331J CHIP R 330 J 1/10W 0402,403 2SC2712(Y) TRANSISTOR 


2SD1624(S) 
2S01406(Y) 
3SK131(M) 


TRANSISTOR 
TRANSISTOR 
FET 


R505,506 RK73FB2A6R8J CHIP R 
R507 RK73FB2A681 J CHIP R 680 J 1/10W 
R508,509 R92-0696-05 CHIP R 33 J 1/4W 

R510 RK73FB2A331J CHIP R 330 J 1/10W 


3SK131(M) FET 
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LS-3/U5S 
) PARTS LIST 


FINAL UNIT (X45-351X-XX) 
AT UNIT (X53-3340-02) 


| Ret.No. |adéess NW] Parts No. | Description pee Ref. No. | Address pete Parts No. Description wee 
0472 28C2712(Y) TRANSISTOR L40-1011-14 SMALL FIXED INDUCTOR 

0475 3SK131(M) FET L34-1276-15 COIL 

Q501 2SC1971 TRANSISTOR L39-0479-05 COIL 

Q502,503 28C3133 TRANSISTOR L39-0495-05 COIL 

Q504 2SD1406(Y) TRANSISTOR L39-0494-15 COIL 


505,506 
Q507 

Q601 
0701 


2SC2879 
2SD1406(Y) 
DTC143TK 
DTC114TK 


TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


L92-0117-05 TROIDAL CORE 


N87-3006-46 
N88-3006-46 


BRAZIER HEAD TAPTITE SCREW 
FLAT HEAD TAPTITE SCREW 


Q702,703 
TH452 
TH701 


DTD114EK 
157-502-53002 
5TP-41S 


DIGITAL TRANSISTOR 
THERMISTOR 5K 
THERMISTOR 


RD14BB2E101J RD 100 J 1/4W 
R3 RK73FB2A102J CHIP R 1.0K J = 1/10W 
R4 RD14BB2E560J RD 56 J 1/4W 

R5,6 RK73FB2A181J CHIP R 180 J 1/10W 
RK73FB2A103J CHIP R 1K 86) (1/10W 


RK73FB2A563J CHIP R 56K 1/10W 


AT UNIT (X53-3340-02) 


R12 RK73FB2A121J CHIP R 120 J 1/10W 
: CC45FSL2H330J CERAMIC = 33PF J R13 RK73FB2A101J CHIP R 100 J 1/10W 
C2-8 CK73FB1E103K CHIP C O.010UF K R14 RK73FB2A563J CHIP R SbK J 1/10W 
C9,10 CK73FB1H102K CHIP C 1000PF kK RK73FB2A121J CHIP R 120 1/10W 
C11 CK73FB1E103K - | CHIP C O.010UF K 
CEO4EW1C470M ELECTRO 47UF 1 RK73FB2A101J CHIP R 100 J 1/10W 
R17 RK73FB2A330J CHIP R 33 J 1/10W 
CK73FB1E103K CHIP C O.O10UF K R18 RK73FB2A103J CHIP R 10K J 1/10W 
C16 CK73EF1E4742Z CHIP C O.47UF = Z R19 RK73FB2A330J CHIP R 33 J 1/10W 
C17-19 CK73FB1E103K CHIP C Q.010UF K RK73FB2A103J CHIP R 10K = J 1 /10W 
C20 CEO4EW1C101M ELECTRO 100UF  16WV 
CK73FB1E103K CHIP C O.010UF kK RD14BB2E100J RD 10 1/4W 
R26-30 RK73FB2A103J CHIP R WOK J  1/10W 
CK73EF1E474Z CHIP C 0.47UF R31 RK73FB2A472J CHIP R 47K J  1/10W 
q C25 CK73FB1E103K CHIP C O.010UF K R32 RK73FB2A103J CHIP R 10K J 1/10W 
C26 CEO4EW1C101M ELECTRO 100UF  16WV R33 RD14BB2E101J RD 100 1/4W 
C27-37 CK73FB1E103K CHIP C O.O10UF K 
CK73FB1H103K CHIP C 0.010UF R34 RK73FB2A472J CHIP R 4.7K 1/10W 


VR101,102 | 3L RO1-3435-05 POTENTIOMETER 10K 
W12-17 R92-0679-05 CHIP R 0 OHM 
W18-28 R92-0670-05 CHIP R 0 OHM 
W29-31 R92-0679-05 CHIP R 0 OHM 


CK73FB1H103K CHIP C 0.010UF 
C105-108 CK73FB1H103K CHIP C O.Q10UF K 

Ge as C05-0031-15 TRIMMER CAPACITOR — 10PF 
VCi,2 aL C02-0023-05 VARIABLE CAPACITOR  300PF 


W32 R92-0670-05 CHIP R 0 OHM 
W34 R92-0670-05 CHIP R 0 OHM 
W35,36 R92-0679-05 CHIP R 0 OHM 
W37 R92-0670-05 CHIP R 0 OHM 
w40 2B * | €33-1984-05 PROCESSED WIRE KIT (to FIL:CN4) 


D40-0633-15 GEAR ASSY 


£04-0157-05 RF COAXIAL CABLE SOCKET 
CN3 £40-3239-05 PIN CONNECTOR (4P) 
CN4 £40-3240-05 PIN CONNECTOR (5P) 
CNS £40-3238-05 PIN CONNECTOR (3P) 


Wwa40 2B * | €33-1984-05 PROCESSED WIRE KIT (to CONT:CN4) 
CN6 £40-3237-05 PIN CONNECTOR (2P) 


Ww40 2B * | £33-1984-05 PROCESSED WIRE KIT (to RL:AT1) 
£33-1984-05 PROCESSED WIRE KIT (to RL:AT2) 


£40-5068-05 PIN CONNECTOR (11P) 
CN101 £40-5066-05 PIN CONNECTOR (3P) 


$51-2407-05 RELAY 
K101-103 $76-0401-05 RELAY 
K105-108 $76-0401-05 RELAY 


F20-1081-04 INSULATING SHEET 
Al 2M F11-1142-22 SHIELDING CASE 
A2 2M F10-1401-23 SHIELDING PLATE 
A3 1M F11-1143-14 SHIELDING COVER 
F11-1144-14 SHIELDING COVER 


M1,2 142-0453-05 DC MOTOR 


D1,2 1$$101 DIODE 
D3-8 1SS226 DIODE 
D10 181555 DIODE 
0101-103 1$1555 DIODE 
0105-108 1$1555 DIODE 


F10-2192-04 SHIELDING COVER 


J61-0307-05 


BAND 


L39-0496-05 COIL 
L2 (39-0415-25 COIL 


D109,110 RLS73 DIODE 
\C1 SN74S74N IC (ONE SHOT MULT!) 


13-6 L40-1011-13 SMALL FIXED INDUCTOR 1€2,3 TC4066BP IC (ANALOG/ DIGITAL SW) 
L7-11 L40-1011-14 SMALL FIXED INDUCTOR 104.5 BA6109U2 IC (MOTOR DRIVER) 
L40-1011-13 SMALL FIXED INDUCTOR \C6 NJM2903S \C (DUAL COMPALATOR) 


40-1011-14 SMALL FIXED INDUCTOR \C7 MC78LO05M IC (VOLTAGE REGULATOR/ +5V) 
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bO-O/U09 
PARTS LSIT 


AT UNIT (X53-3340-02) 
CONTROL UNIT (X53-356X-XX) 


Desti- 
nation 


Address Parts No. Description 


om ooo 


Description 


2SC2714(Y) TRANSISTOR C226,227 CK73GB1H103K CHIP C O.010UF K 
DTC114EK DIGITAL TRANSISTOR C228,229 CK73GB1H102K CHIP C 1000PF K 
2SA1204(Y) TRANSISTOR C230 CK73GB1H103K CHIP C 0.010UF K 
DTC114EK DIGITAL TRANSISTOR €231-233 CK73GB1H102K CHIP C 1000PF K 

(501-509 CK73GB1H103K CHIP C O.010UF K 


C511-521 CK73GB1H103K 
C522 CK73GB1H102K 
1 C523 CK73GF1E1042Z 


CHIP C 
CHIP C 1000PF 


0.010UF K 

K 

CHIP C O.10UF Z 
“ 

7 


CONTROL UNIT (X53-356X-XX) 0-11:K,P 0-21:M 
0-22:M2 0-71:X 2-71:E 2-72:E2 2-73:E3 2-74:E9 


CK73GB1H102K CHIP C 1000PF C601-604 CK73GB1H103K CHIP C 0.010UF F 
mK C92-0044-05 CHIP-ELE 47UF 1OWV C605 CK73GF1E1042Z CHIP C 0.10UF 
C4 CK73GB1H102K CHIP C 1O00PF kK 
C5 C92-0032-05 CHIP-ELE 4.7UF 25WV C606 CK73GB1H102K CHIP C 1000PF 


CK73GF1E104Z 


CHIP C O.10UF Z 


401 £23-0623-04 
CN1,2 * | £40-5744-05 
CN3 £40-3239-05 
CN4 * | €40-5763-05 
CN5 £40-5744-05 


EARTH LUG 
FLAT CABLE CONNECTOR (20P) 
PIN CONNECTOR (4P) 

PIN CONNECTOR (12P) 

FLAT CABLE CONNECTOR (20P) 


C92-0037-05 CHIP-ELE 1QUF 
C9 C92-0032-05 CHIP-ELE 4.7UF 25WV 
C10,11 CK73GF1E1042Z CHIP C O.10UF Z 

C12 | C92-0037-05 CHIP-ELE 1OUF 16WV 
C92-0032-05 CHIP-ELE 4. 7UF 25WV 


CN6 £40-5761-05 
CN? * | £40-5742-05 
CN8 * | £40-5739-05 


FLAT CABLE CONNECTOR (26P) 
FLAT CABLE CONNECTOR (13P) 
FLAT CABLE CONNECTOR (10P) 


CK73GF1E104Z CHIP C 0.10UF 
C16 C92-0037-05 CHIP-ELE 10UF 6WV 


017-41 CK73GB1H102K CHIP C 1O00PF K CN9,10 * | €40-5740-05 FLAT CABLE CONNECTOR (20P) 
C42 CK73GB1H103K CHIP C O.010UF K CN11 £40-5744-05 FLAT CABLE CONNECTOR (20P) 
CK73GB1H102K CHIP C 1000PF K 


CN12 £02-2015-05 SOCKET FOR IC 
C92-0044-05 CHIP-ELE 47UF CN501 * | £40-5740-05 FLAT CABLE CONNECTOR (20P) 
046,47 CK73GB1H103K CHIP C 0.010UF K CN601 £40-3251-05 PIN CONNECTOR (7P) 


(48,49 CC73GCH1H330J CHIP C 33PF J 
C50-54 CK73GB1H103K CHIP C O.010UF K 
C92-0044-05 CHIP-ELE 47UF 


£06-0858-15 CYLINDRICAL RECEPTACLE (8P MIC) 


FO1-1007-04 


HEAT SINK 


CK73GF1E1042Z CHIP C 0.10UF 
C58 CK73GB1H103K CHIP C O.010UF K 
C59 C92-0044-05 CHIP-ELE 47UF 10WV 
C60 CK73GB1H103K CHIP C O.010UF K 
C92-0044-05 CHIP-ELE 47UF 


G02-0574-04 FLAT SPRING 


J19-1570-05 HOLDER (BATT) 


L40-4705-48 
14,5 L40-1292-18 


SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR 


| CC73GCH1H101J CHIP C 100PF J L6,7 L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
C78-80 CK73GB1H103K CHIP C O.010UF K L8 L40-1292-18 SMALL FIXED INDUCTOR 
C81-88 CC73GCH1H101J CHIP C 100PF J L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
€89-93 CK73GB1H103K CHIP C Q.O10UF K 
C92-0037-05 CHIP-ELE OUF 1 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 


L28 40-4705-48 
X1 * | L77-1589-05 
L78-0325-05 


SMALL FIXED INDUCTOR (47UH) 
CRYSTAL RESONATOR (11.0592MHZ) 
RESONATOR (2.0MHZ) 


C92-0044-05 CHIP-ELE 47UF 
(98-102 CK73GB1H103K CHIP C O.010UF K 


C103,104 CC73GCH1H220J CHIP C 22PF J 
C105-107 CK73GB1H103K CHIP C O.010UF K N32-2606-46 FLAT HEAD MACHIN SCREW 
C92-0044-05 CHIP-ELE 47UF 
RK73GB1J101J5 CHIP R 100 J 1/16W 
CK73GB1H103K CHIP C 0.010UF R3,4 RK73GB1J102J CHIP R 1.0K J  1/16W 
C111-113 C92-0023-05 CHIP-ELE 1.0UF SOWV R5 RK73GB1J101J CHIP R 100 J 1/16W 
C114 CK73GB1H103K CHIP C O.010UF K R6 RK73GB1J473J CHIP R 47K J 1/16W 
C115 C92-0023-05 CHIP-ELE 1.0UF SOWV RK73GB1J102J CHIP R 10K J 1/16W 
CK73GB1H103K CHIP C 0.010UF : 
RK73GB1J101J CHIP R 100 J 1/16W 
CK73GB1H102K CHIP C 1000PF kK R29 RK73GB1J105J CHIP A 10M J  1/16W 
C125,126 CK73GB1H103K CHIP C O.010UF K R30-37 RK73GB1J101J CHIP R 100 J 1/16W 
C127-141 CC73GCH1H101J CHIP C 100PF Rs R39 RK73GB1J102J CHIP R TOK J) TAIGW 
(142-147 CK73GB1H102K CHIP C 1000PF K RK73GB1J471J CHIP R 470 J 1/16W 
CC73GCH1H101J CHIP C 100PF J 
RK73GB1J103J CHIP R 10K J 1/16W 
C CC73GCH1H101J CHIP C 100PF J R42 RK73GB15222J CHIP R 22K. d= I/16W 
C153-175 CK73GB1H102K CHIP C 1000PF kK R43,44 RK73GB1J104J CHIP R 100K =6J SS A/16W 
177-183 CK73GB1H102K CHIP C 1000PF K RK73GB1J472J CHIP R 47K J  1/16W 
C 184-187 CK73GB1H103K CHIP C O.OI0UF K RK73GB1J102J CHIP R 1.0K J 1/16W 
C188-223 CK73GB1H102K CHIP C 1O00PF kK 


RK73GB1J473J 
RK73GB1J102J 


CHIP R 
CHIP R 


47K 
1.0K 


1/16W 
1/16W 


C224,225 


CC73GSL1H471J CHIP C 470PF 


74 


ac oo 
R49 


R51 


R57 
R58 
R59-68 


R71,72 
R73 
R74 


R88 
R89 
R90-92 


R96 
R97 
R98 
Rag 


R100-105 
R107 

R108-119 
R120-130 
R131 


R132,133 
R134-137 
R138-140 

R141-144. 
R145 


R146,147 
R148-150 
R152-169 
R170 

R171 


R172-177 
R179-201 
R202 

R203-214 
R215 


R216-222 
R223 
R224 
R225 
R226 


R227-234 
R235-237 
R238-240 
R241 

R242,243 


R244 
R244 
R245 
R501-504 


RK73GB1J473J CHIP R 


RK73GB1J473J CHIP R 
RK73GB1J103J CHIP R 
RK73GB1J102J CHIP R 


RK73GB1J473J CHIP R 


RK73GB1J103J CHIP R 
RK73GB1J102J CHIP R 
RK73GB1J473J CHIP R 
RK73GB1J103J CHIP R 


RK73GB1J102J CHIP R 


RK73GB1J473J CHIP R 
RK73GB1J103J CHIP R 
RK73GB1J102J CHIP R 
RK73GB1J473J CHIP R 


RK73GB1J103J CHIP R 


RK73GB1J472J CHIP R 
RK73GB1J153J CHIP R 
RK73GB1J334J5 CHIP R 
RK73GB1J153J CHIP R 


RK73GB1J103J CHIP R 


RK73GB1J153J CHIP R 
RK73GB1J105J CHIP R 
RK73GB1J102J CHIP R 
RK73GB1J473J CHIP R 


AK73GB1J102J CHIP R 


RK73GB1J105J CHIP R 
RK73GB1J105J CHIP R 
RK73GB1J104J CHIP R 
RK73GB1J101J CHIP R 


RK73GB1J102J CHIP R 


RK73GB1J103 CHIP R 
RK73GB1J101J CHIP R 
RK73GB1J101J CHIP R 
RK73GB1J102J CHIP R 


RK73GB1J223J 


CHIP R 


RK73GB1J5473J CHIP R 
RK73GB1J101J CHIP R 
RK73GB1J101J CHIP R 
RK73GB1J474J CHIP R 


RK73GB1J102J CHIP R 


RK73GB1J101J CHIP R 
RK73GB1J101J CHIP R 
RK73GB1J473J CHIP R 
RK73GB1J5101J5 CHIP R 


RK73GB1J473J CHIP R 


RK73GB1J101J CHIP R 
RK73GB1J333J CHIP R 
RK73GB1J101J CHIP R 
RK73GB1J473J CHIP R 


RK73GB1J104J CHIP R 


RK73GB1J103J CHIP R 
RK73GB1J102J CHIP R 
RK73GB1J101J CHIP R 
RK73GB1J473J CHIP R 
RK73GB1J102J CHIP R 


RK73GB1J101J 
RK73GB1J101J 
RK73GB1J473J 
RK73GB1J473J 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


PARTS LIST 


J 


47K 1/16W 
471K JS 1/16W 
1K 6S 1/16W 
10K J  1/16W 
47K = A/16W 


10K J  1/16W 
47K J  1/16W 
1K J 1/16W 


10K J 1/16W 

10K J 1/16W 

47K J 1/16W 
J 


J 
THK) W/W 
330K J 1/16W 
IK J 1/16W 
J 


J 
10M J 1/16W 
1.0K J  1/16W 
47K J 1/16W 
J 


1.0M 1/16W 
100K «6S 1/16W 
100 J 1/16W 


100 J /\6W 
100 J 1/16W 
10K J = 1/16W 


100 J /\6W 
100 J 1/16W 
470K J 1/16W 


100 J 1/16W 
47K J 1/16W 
100 J 1/16W 


33K J) AGW 
100 J 1/16W 
47K J 1/16W 


J 
WOK J I/16W 
100 J 1/16W 
47K J 1/16W 
1.0K J 1/16W 


1/16W 


1/16W 


J 
100 
AIK > oJ 

J 


E3ESM 


EE2E3E9 


KPMXE 
E2E3E9 


Desti- 
nation 


Parts No. 


RK73GB1J391J CHIP R 


RK73GB1J271J CHIP R 
RK73GB15473J CHIP R 
RK73GB1J391J CHIP R 


RK73GB15271J CHIP R 


RK73GB1J391J CHIP R 
RK73GB1J271J CHIP R 
RK73GB1J391J CHIP R 
RK73GB1J27145 CHIP R 


RK73GB1J5473J CHIP R 


RK73GB1J391J CHIP R 
RK73GB1J271J CHIP R 
RK73GB1J391J CHIP R 
RK73GB1J271J CHIP R 


RK73GB1J391J CHIP R 


RK73GB1J271J CHIP R 
RK73GB1J473J CHIP R 
RK73GB1J102J CHIP R 
RK73GB1J473J CHIP R 


RK73GB1J101J CHIP R 


RK73GB1J391J CHIP R 
RK73GB1J271J CHIP R 
RK73GB1J391J CHIP R 
RK73GB1J5271J CHIP R 
RK73GB1J391J CHIP R 


RK73GB1J3271J CHIP R 
RK73GB1J391J CHIP R 
RK73GB1J271J CHIP R 
RK73GB1J101J CHIP R 


RK73GB1J473J CHIP R 


RK73GB1J101J CHIP R 
RK73GB1J473J CHIP R 
RK73GB1J103J CHIP R 
RK73GB1J473J CHIP R 


RK73GB1J103J CHIP R 


1$S355 DIODE 


RO7.5M(B3) ZENER DIODE 
1$S355 DIODE 
B30-2036-05 LED (RED 
B30-2146-05 LED (ORANGE) 


B30-2146-05 
UPC7805H 
TA78LO8F 
AT2402N10S12.7 
MB3780A 


LED (ORA 


M37702S4BFP 
TC7SO4F 

LC35640MF-10 IC 
TC4052BF 
TC7S04F 


IC 


TC74VHC32F IC 
27C512RJLVC IC 
TC4052BF 
TC74VHCO8F IC 
TC74VHC245F IC 


$62-0412-05 SLIDE SWITCH 
$70-0439-05 TACT SWITCH 
$70-0439-05 TACT SWITCH 


NGE) 
IC (VOLTAGE REGULATOR/ +5V) 
IC (VOLTAGE REGULATOR) 

IC (2kbit SERIAL EEPROMM) 

IC (BATTERY BACKUP) 


IC (2CH NANO GATE) 


1C (4CH MPX/DE-MPX) 
IC (2CH NAND GATE) 


IC (4CH MPX/DE-MPX) 


0-6/U5S 


CONTROL UNIT (X53-356X-XX) 


Desti- 


Description : 
nation 


270 J /16W 
47K J /\6W 


390 /\6W 


270 J 1/16W 
390 J 1/16W 
270 J W/16W 


J 
270 J /16W 
390 J 1/16W 
270 J 1/16W 
J 


47K J /\6W 
10K J 1/16W 
47K J /\6W 


270 1/16W 
390 J 1/16W 
270 J 1/16W 


390 


270 


390 J /\6W 
270 J 1/16W 
100 J 1/16W 


47K 


100 J 

47K J /16W 
10K J 1/16W 
47K J 1/16W 
10K J 1/16W 


75 


bO-OlU9O 


CONTROL UNIT (X53-356X-XX) 
TX-RX UNIT (X57-4620-00) 


C16 
C17,18 
C19 
C20,21 
C22,23 


C24 
25,26 
C27 
C28 
C29 


(501-504 
a1 

Q2 

03,4 

a5 


06-11 

012.13 
014-22 
023,24 
027,28 


029-31 
033 
Q561,502 


Parts No. 


CXD10950 
TC74VHC138F 
TC74VHC573F 
L292K371 
CXD10950 


68HC05G2419553 
TC4584BF 
ADM232LAR 
NJM2904M 
TC7S32F 


UPD63456S 
DTA143EK 
OTC143EK 
DTC114EK 
DTC143EK 


DTC114EK 
DTA143EK 
DTC143EK 
DTA143EK 
DTC114EK 


DTC1431K 
DTC143EK 
OTC114EK 


76 


C90-2045-05 
CK73FF1E104Z 
CC73FCH1H330J 
C90-2045-05 
CK73FF1E104Z 


CC73FCH1H330J 
CC73FSL1H152J 
CC73FCH1H101J 
CC73FSL1H152J 
CC73FCH1H101J 


CK73FF1E1042Z 
C90-2045-05 
CK73FB1H223K 
CK73FF1E104Z 
CK73FB1H223K 


C90-2045-05 
CK73FF1E104Z 
CK73GB1H102K 
CK73FB1H471K 
CK73FF1E104Z 


CK73GB1H102K 
C90-2045-05 
CC73GCH1H330J 
CK73GB1H102K 
CK73GB1H103K 


CK73FB1H102K 
C90-2045-05 
CK73FB1H103K 
CK73GB1H102K 
CC73FCH1H121J 


CK73GB1H102K 
CK73GB1H102K 


PARTS LSIT 


eT Desti- 


IC (1/0 EXPANDER) 

IC 

IC 

IC (ENCODER PROCESSOR) 
IC (I/O EXPANDER) 


IC 

\C (BUFF) 

IC 

IC (OP AMP X2) 

IC (2CH NAND GATE) 


Ic 

DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


TX-RX UNIT (X57-4620-00) 


ELECTRO 2.2UF 
CHIP C 0.10UF 
CHIP C 33PF 
ELECTRO 2.2UF 
CHIP C 0.10UF 


CHIP C 33PF 
CHIP C 1500PF 
CHIP C 100PF 
CHIP C 1500PF 
CHIP C 100PF 


CHIP C 0.10UF 
ELECTRO 2.2UF 
CHIP C 0.022UF 
CHIP C 0.10UF 
CHIP C 0.022UF 


ELECTRO 2.2UF 
CHIP C 0.10UF 
CHIP C 1000PF 
CHIP C 470PF 
CHIP C 0.10UF 


CHIP C 1000PF 
ELECTRO 2.2UF 
CHIP C 33PF 
CHIP C 1000PF 
CHIP C 0.010UF 


CHIP C 1000PF 
ELECTRO 2.2UF 

CHIP C 0.010UF 
CHIP C 1000PF 


CHIP C 120PF 


CHIP C 1000PF 
CHIP C 1000PF 


C52 CEO4EW1C470M 
C53 CK73GB1E223K 
C54 CQ92M1H154K 
C55 CK73FB1H102K 
C56 CEO4EW1C101M 


ELECTRO 47UF 
CHIP © 0.022UF K 
MYLAR O.15UF K 
CHIP C 1000PF kK 
ELECTRO 100UF  16WV 


C57 CC73ECH1H202J 
C58 CK73FB1H103K 

C59 CC73GCH1H680J 
C60 CC73GCH1H180J 
C61 CC73GCH1HO60D 


CHIP C 2000PF J 
CHIP C O.010UF K 
CHIP C 68PF J 
CHIP C 18PF J 

D 


CHIP C 6.0PF 


CHIP C 47PF J 
CHIP C 0.010UF K 
ELECTRO 1O0UF  16WV 
CHIP C 1000PF K 
ELECTRO 47UF 16WV 


C62 CC73GCH1H470J 
C63 CK73GB1H103K 
C64 CEO4EW1C101M 
C65,66 CK73GB1H102K 
C67 CEO4EW1C470M 


C68,69 CK73GB1H102K 
C100 CEO4EW1C100M 
C101 CK73FF1E104Z 

C103 CEO4EW1H010M 
C104 CEO4EW1C100M 


CHIP C 1000PF 
ELECTRO 1OUF 16WV 
CHIP C O.10UF Z 

ELECTRO 1.0UF SOWV 
ELECTRO 10UF 16\WV 


C105 CK73GB1H102K 
C106 CC73FCH1H102J 
C107 CK73FF1E104Z 
C108 CEO4EW1C100M 
C109 CK73FF1E104Z 


CHIP C 1000PF 
CHIP C 1000PF 


K 
J 
CHIP C O.10UF Z 
1 
Z 


ELECTRO 10UF 
CHIP C 0.10UF 


C112 CC73FCH1H102J CHIP C 1O00PF J 
(113,114 CO92FM1H223K MYLAR 0.022UF K 
C116 CC73FCH1H102J CHIP C 1O00PF J 
C118,119 CC73GCH1H271J CHIP C Z70PE ad 
C120 CEO4EW1C100M ELECTRO 10UF 16WV 


C121 CEO4EW1HO10M 
C122 CC73FSL1H152J 
C123 CC73GCH1H101J 
C124 CC73GCH1H221J 
C125 CK73GB1E223K 


ELECTRO 1.QUF 
CHIP C 1500PF 
CHIPC .  100PF 
CHIP C 220PF 
CHIP C 0.022UF 


C126 CEO4EW1C100M 
C127 ‘ CK73GB1H103K 
C128 CC73FSL1H221J 
C129 CC73FCH1H101J 
C130 CEO4EW1C100M 


ELECTRO 1OUF 
CHIP C O.010UF K 
CHIP C 220PF J 
CHIP C 100PF J 
ELECTRO 10UF 


C131 CK73FF1E104Z 
C132 CEO4EW1C100M 
csc CC73GCH1H101J 
C134 CK73GB1E223K 

C135 CEO4EW1C100M 


CHIP C 0.10UF 
ELECTRO 10UF 16WV 
CHIP C 100PF J 
CHIP C Q.022UF K 
ELECTRO JOUF 1BWV 


C136 CK73GB1E223K 
C137 CC73FCH1H102J 
C138 CC73GCH1H221J5 
C139 CC73GCH1H271J 
C140,141 CK73GB1E223K 


CHIP C 0.022UF 
CHIP C 1000PF 


K 
J 
CHIP C 220PF J 
J 
K 


CHIP C 270PF 
CHIP C 


0.022UF 


C142 CEO4EW1C100M 
C143 CK73GB1E223K 
C144 * | CQ92FM1H683K 
C145 CK73FB1E104K 
(146,147 CC73FCH1H102J 


ELECTRO 1OUF 
CHIP C 0.022UF K 
MYLAR 0.068UF K 
CHIP C O.10UF K 
CHIP C 1O00PF J 


C150 CK73GB1E223K 
C151 CEO4EW1C100M 
C152 CC73FCH1H102J 
C153 CC73GCH1H271J 


CHIP C 0.022UF 
ELECTRO 10UF 16WV 
CHIP C 1000PF J 
CHIP C Z70PF. J 


15-8705 
) PARTS LIST 


] TX-RX UNIT (X57-4620-00) 
Desti- New Phar Desti- 


C154 
C155 
C156 
C157 
C158 


C159,160 CK73FF1E104Z CHIP C 0.10UF C312,313 CC73FCH1H101J CHIP C 100PF 

C161 CK73GB1E223K CHIP C 0.022UF C314 CC73GCH1H101J CHIP C 1O00PF = J 
C162 CEO4EW1C100M ELECTRO 10UF C315 CC73FCH1H101J CHIP C 100PF J 
C163 CK73FF1E104Z CHIP C 0.10UF C316-320 CK73FB1H102K CHIP C 1000PF = K* 


C164 


C165 
C166,167 
(168,169 
C170 
C171-176 


C177 


CK73GB1E223K 
CEO4EW1C100M 
CK73FF1E1042Z 
CK73GB1E223K 
(90-2045-05 


CEO4EW1C100M 


CK73FF1E104Z 
CEO4EW1C100M 
CK73FF1E104Z 
CK73GB1H103K 
CEO4EW1C100M 


CQ92M1H103K 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 
ELECTRO 


ELECTRO 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 
ELECTRO 


0.022UF 
1OUF 
0.10UF 
0.022UF 
2.2UF 


10UF 


0.10UF 
1OUF 
0.10UF 
0.010UF 
10UF 


C303,304 
C305 
C306,307 
C308 
C309,310 


CC73FCH1H101J 
CC73GCH1H101J 
CC73FCH1H101J 
CC73GCH1H101J 
CC73FCH1H101J 


C321 CC73FSL1H471J 


€326,327 
C330-333 
C334 
C335 
C336-340 


CK73GB1H102K 
CK73FB1H102K 
CK73GB1E223K 
CC73GCH1H331J 
CK73GB1E223K 


CHIP C 100PF 
CHIP C 100PF 
CHIP C 100PF J 
CHIP C 100PF J 
CHIP C 100PF J 


CHIP C 470PF J 


CHIP C 1000PF K 
CHIP C 1O000PF K 
CHIP C 0.022UF K 
CHIP C 330PF J 

K 


CHIP C 0.022UF 


MYLAR 0.010UF C341 CK73FF1E104Z CHIP C 0.10UF 
} C178,179 CC73FSL1H152J CHIP C 1500PF C342 CC73FSLIH152J CHIP C 1500PF 
C180,181 CC73ECH1H202J CHIP C 2000PF C343 CK73FB1H562K 


C182 
(183-185 


C186 
C187 
C188 
C189 
C190 


CC73GCH1H331J 
CC73FSL1H152J 


CEO4EW1C100M 
CC73GCH1H331J 
CK73GB1H562K 

CEO4EW1C100M 
CC73GCH1H331J 


CHIP C 
CHIP C 


ELECTRO 
CHIP C 
CHIP C 
ELECTRO 
CHIP C 


330PF 
1500PF 


10UF 
330PF 
S600PF 
1OUF 
330PF 


C344 
C345 


CK73GB1H472K 
CK73GB1E223K 


C346-348 
C349,350 
C351 
C355 
C356 


CC73FCH1H101J 
CK73FF1E104Z 
CK73GB1E223K 
CEO4NW1C100M 
CEO4EW1HR47M 


CHIP C 4700PF 


i 
J 
CHIP C S600PF = K 
K 
CHIP C 0.022UF K 


CHIP C 100PF J 
CHIP C O.10UF 2 
CHIP C 0.022UF K 
ELECTRO 1QUF 16WV 
ELECTRO O.47UF  SOWV 


C191,192 CEO4NW1C100M ELECTRO 1OUF C357 CEO4EW1C100M ELECTRO 1QUF 16WV 
C193 CK73GB1H103K CHIP C 0.010UF C358-361 CK73FB1H103K CHIP C O.010UF « 
3 C194 CEO4NW1C100M ELECTRO 10UF C363 CK73GB1H103K CHIP C O.010UF K 


C195 
(196,197 


C198 


CEO4EW1H010M 
CEO4NW1C100M 


CEO4EW10100M 


ELECTRO 
ELECTRO 


ELECTRO 


1.0UF 
10UF 


1OUF 


C364 
C365-375 


C90-2045-05 
CK73FB1H471K 


ELECTRO 2.2UF 25WV 
CHIP C 470PF K 


C376 CK73GB1E223K CHIP C 0.022UF K 
C199,200 CEO4NW1C220M ELECTRO 22UF (377-379 CK73FB1H471K CHIP C 470PF K 
€201,202 CK73GF1E104Z CHIP C 0.10UF C381 ,382 CK73FB1H103K CHIP C O.010UF K 
€203,204 . CEO4NW1E4R7M ELECTRO 4.7UF C383 CK73GB1H102K CHIP C 1000PF K 
C205 CEO4EW1C100M ELECTRO 10UF C384 CK73FB1H102K CHIP C 1000PF K 


C206,207 


CK73GF1E104Z CHIP C 0.10UF C385 CK73GB1H103K CHIP C O.O1OUF K 

C208 CK73GB1E223K CHIP C 0.022UF C386 CK73FB1H103K CHIP C O.O10UF K 

] €209,210 CEO4NW1C100M ELECTRO 10UF C387 CK73GB1H103K CHIP C O.010UF kK 
C212,213 CEO4NW1HO10M ELECTRO 1.0UF C388 CK73FB1H471K CHIP C 470PF K 

C214 CK73GB1H472K CHIP C 4700PF C389,390 CK73GB1H471K CHIP C 470PF K 


€215,216 
C218,219 
€221,222 
C223 
C224 


C225 
C226 
C227 
C228 
C229 


C230 
€231,232 
C233 
235,236 
C237 


3 C240 


C241 
C300,301 


i C302 


CEO4EW1C100M 
CK73EF1E474Z 
CK73FB1H102K 
CEO4EW1C471M 
CEO4EW1C100M 


CEO4EW1C470M 
CEO4EW1C0101M 
CEO4EW10100M 
CEO4EW1C101M 
CEO4EW1C100M 


CEO4EW1C0471M 
CK73EF1E474Z 
CQ92M1H154K 
CK73FB1H102K 
CEO4EW1E471M 


CC73FSL1H152J 

CEO4EW1H010M 
CC73FCH1H101J 
CC73GCH1H101J 


ELECTRO 
CHIP C 
CHIP C 
ELECTRO 
ELECTRO 


ELECTRO 
ELECTRO 
ELECTRO 
ELECTRO 
ELECTRO 


ELECTRO 
CHIP C 
MYLAR 
CHIP C 
ELECTRO 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 


10UF 
0.47UF 
1000PF 
470UF 
10UF 


47UF 
100UF 
10UF 
100UF 
1OUF 


470UF 
0.47UF 
0.15UF 
1000PF 
470UF 


1500PF 
1.0UF 
100PF 
100PF 


€391-394 
C395 
C400 
C401 
C402 


CK73FB1H103K 
CK73GB1H103K 
CC73FSLIH471J 
CK73FB1H103K 

C90-2167-05 


CN1 
CN3 
CN4 
CN5 ee 
CN6 


£40-3239-05 
£40-3239-05 
£40-3242-05 
£40-5747-05 
£40-3243-05 


CN? 
CN8 
CN9 

CN10 

CN11 


£40-5736-05 
£40-5740-05 
£40-3240-05 
£40-3238-05 cf 
£40-5741-05 


CN12 
CN13 - 
CN14-16 


£40-3237-05 
£04-0191-05 
£02-2015-05 


CN17 £40-5067-05 


CHIP C 0.010UF 
CHIP C 0.010UF 
CHIP C 470PF 
CHIP C 0.010UF 
ELECTRO 100UF 


m- ACH XH 


BWV 


PIN CONNECTOR (4P) 
PIN CONNECTOR (4P) 
PIN CONNECTOR (7P) 
PIN CONNECTOR (11P) 
PIN CONNECTOR (8P) 


FLAT CABLE CONNECTOR (26P) 
FLAT CABLE CONNECTOR (20P) 
PIN CONNECTOR (5P) 

PIN CONNECTOR (3P) 

FLAT CABLE CONNECTOR (8P) 


PIN CONNECTOR (2P) 
RF COAXIAL CABLE SOCKET 
SOCKET FOR IC 

PIN CONNECTOR (10P) 


77 


bO-OlUO 


TX-RX UNIT (X57-4620-00) 


New oer Desti- 


£11-0455-05 
£11-0431-05 
£63-0401-05 
£06-1352-05 
£11-0455-05 


Jl 
2 
J4 


(=) 


4G 
4F 


4G 
4G 


RK73GB 
RK73GB 
RK73GB 


RK73FB2A104J 
RK73GB1J392J 
RK73GB1J221J 
RK73GB1J152J 
RK73GB1 


AK73GB1J334J 


RK73GB1 


£58-0428-05 
£37-0536-05 


F01-1005-04 
F11-1127-04 


G02-0574-04 
302-0719-04 


L72-0374-05 
L72-0366-05 
L40-2285-48 
L40-4785-48 
L40-1011-15 


L34-4397-05 
L40-1011-15 
L40-4711-15 
(40-1011-15 
40-1092-12 


(40-1011-15 
(40-1001-15 
39-1245-05 
L40-2711-33 
L40-2201-12 


(40-1092-12 
(40-1001-15 


RK73FB2A103J 
AK73GB1J103J 
| RK73GB1J101J 
RK73FB2A103J 
RK73GB1J682J 


RK73GB1J222J 
RK73GB1J330J 
RK73GB1J183J 
RK73FB2A103J 
RK73GB1J3101J 


| RK73GB1J680J 
| RK73FB2A222J 
| RK73GB1U101J 
RK73FB82A103¥ 
RK73GB1J682J 


J103J 


J470J 
J15tJ 
J152J 
J333J 


RK73GB1J223J 


RK73GB1 


J102J 


RK73GB1J470J 
RK73GB1J221J 


PHONE JACK (3.5D) 
PHONE JACK 


| PHONO JACK 


DIN SOCKET 
PHONE JACK (3.5D) 


SUB PLUG (D) 9P 
LEAD WIRE WITH MINIPIN PLUG 


HEAT SINK 


SHIELDING CASE 


FLAT SPRING 
FLAT SPRING 


CERAMIC FILTER (455KHZ) 
CERAMIC FILTER (455KHZ) 


SMALL FIXED INDUCTOR (220NH) 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


COIL 


SMALL FIXED INDU 


CTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


COIL 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDU 


CTOR 


SMALL FIXED INDUCTOR 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


10K 
10K 
100 
10K 
6.8K 


2.2K 
33 
18K 
10K 
100 


68 
2.2K 
100 
10K 
6.8K 


100K 
3.9K 
220 
1.5K 
10K 


330K 
47 
150 
1.5K 
33K 


22K 
1.0K 
47 

220 


Cc. Ga t Cc 


c 


CS ge es i 


( Se a A 


1/10W 
1/16W 
1/16W 
1/10W 
1/16W 


1/16W 
1/16W 
1/16W 
1/10W 
1/16W 


1/16W 
1/10W 
1/16W 
1/10W 
1/16W 


1/10W 
1/16W 
1/16W 
1/16W 
1/16W 


1/16W 
1/16W 
1/16W 
I/16W 
1/16W 


1/16W 
1/16W 
1/16W 
1/16W 


PARTS LSIT 


New rp 
10 J 


RK73FB2A 100J CHIP R 1/10W 


RK73GB15472J CHIP R 47K J  1/16W 
RK73GB1J102J CHIP R 1.0K J 1/16W 
RK73GB1J472J CHIP R 47K J  1/16W 
RK73GB1J102J 1 OKGEits 


RK73GB1J154J 150K 


RK73GB1J102J CHIPR ‘1.0K 1/16W 
RK73GB1J223J CHIPR 22K _1/18W 
RK73GB1J222J CHIPR 2.2K 1/16W 


Ge C.. GC. G..e. 


RK73GB1J104J 100K 


RK73GB1J472J 47K J 
R117 RK73GB1J823J CHIP R 82K J 1/16W 
R118 RK73GB1J222J CHIP R 2.2K J  1/16W 
R119,120 RK73GB1J223J CHIP R 22K J. ABW. 
RK73GB1J123J WAS i} 


RK73GB1J223J 22K 
R124 RK73GB1J103J CHIP R 10K J = 1/16W 
R126 RK73GB1J183J CHIP R 18K J /16W 
R127,128 RK73GB1J103J CHIP R 10K Js 1/16W 
RK73GB1J472J 47K J 


RK73GB1J223J 27K 
R131 RK73GB1J101J CHIP R 100 J /16W 
R132 RK73GB1J472J CHIP R 47K J  I/16W 
R133 RK73GB1J103J CHIP R 10K J 1/16W 
RK73GB1J152J 1.5K J 


RK73GB1J5331J 330 J 
R137 RK73FB2A102J CHIP R 1.0K J  1/10W 
R138 RK73GB1J3152J CHIP R 15K J 1/16W 
R139 RK73GB1J223J CHIP R 22K J 1/16W 
RK73GB1J470J 47 J 


RK73GB1J392J 


R142,143 RK73GB1J222J 
R144 RK73GB1J101J 
R145 RK73GB1J472J 


RK73GB1J101J 


RK73GB1J471J 


R149 RK73GB1J101J 
R150 RK73GB1J471J' 
R151 RK73GB1J472J 


RK73GB1J152J 


RK73GB1J331J 


R155 : RK73GB1J5222J 
R156 ; RK73GB1J332J 
R157 RK73GB1J222J 


RK73GB15472J 


RK73GB1J103J 


R161 RK73GB1J222J 
R162.163 RK73GB1J331J 
R164 RK73GB1J222J 


RK73GB1J331J 


RK73GB1J392J 
RK73GB1J472J 
RK73GB1J100J 
RK73GB1J471J 
RK73GB1J1015 


RK73FB2A100J 
RK73GB1J101J 
RK73GB1J123J 
RK73FB2A123J 


1S-8705 
PARTS LIST 


TX-RX UNIT (X57-4620-00) 


Desti- 
nation 


New ar Desti- 
Ref. No. | Address parts Parts No. Description rita 


New 
| Ret. No. | Address parts Parts No. 


Description 


RK73FB2A183J R371-374 RK73GB1J473J CHIP R J 

RK73GB1J5183J R376 RK73GB1J473J CHIP R 47K J 1/16W 

RK73FB2A153J 377,378 RK73FB2A473J CHIP R 47K J 1/10W 
79 RK73GB1J103J R379 RK73GB1J473J CHIP R 47K J 1/16W 


RK73GB1J821J R380-418 RK73FB2A103J CHIP R 


RK73GB1J222J 
R182 RK73GB1J103J CHIP R WK 6S I/16W 
R183 RK73FB2A153J CHIP R 15K eS tTOW 
R184 RK73GB1J272J CHIP R 27K J I/16W 
RK73GB1J153J 


R419-428 RK73GB1J5101J CHIP R 
R429 RK73FB2A103J CHIP R 10K J 1/10W 
R430 RK73GB1J472J CHIP R 47K J  1/16W 
R431,432 RK73GB1J103J CHIP R 1K =) i/6W 
R433 RK73GB1J102J CHIP R 


RK73FB2A222J 
R187 RK73GB1J223J CHIP R 22K JS 1/16W 
R188 RK73GB1J101J CHIP R 100 J 1/16W 
R189,190 RK73GB1J153J CHIP R 15K J 1/16W 
R191,192 RK73GB1J222J CHIP R 2.2K J  1/16W 


R434 RK73GB1J470J CHIP R 47 
R435,436 RK73GB1J472J CHIP R 47K J  1/16W 
VR1,2 R12-6732-05 TRIMMING POT. 470 

R12-6742-05 TRIMMING POT. 


RLS73 DIODE 
D5 1SV166 DIODE 
D7 DAP202K DIODE 
D8 RLS73 DIODE 
DSP56002FC40 C 


R193,194 RK73GB1J223J 
R196 RK73FB2A472J CHIP R 47K J 1/10W 
R197 RK73GB1J103J CHIP R 10K J 1/16W 
R198, 199 RK73GB1J104J CHIP R WOK J 1/16W 
R200 RK73FB2A101J 


MBCG24173-6173 


C (GATE ARRAY) 


R201 RK73GB1J2214J C4 * | 27C256PCJJTC-K IC 
R202,203 RK73GB1J104J CHIP R 100K «6S 1/16W 1C5 * | 270256PCJJUC-K C 
R204 RK73GB1J222J CHIP R 22K J  1/16W 1C6 * | 270256PCJJVC-K CG 
R205 RK73GB1J272J CHIP R 27K J  1/16W MCM56824AFN20 C 


R206 RK73GB15224J 


MCM56824AFN25 C 
R207 RK73GB1J222J J IC9 * | 7032LC44JLOA C 
R208 RK73GB1J123J CHIP R 12K J 1/16W C15 MB86001 PF C 
R209 RK73GB1J563J CHIP R 56K J /\6W C16 AK4318-VS C 
R215 RK73GB1J681J CHIP R 680 J 1/16W 1C17 NJM2100M C (OP AMPLIFIER) 


R220 


RK73GB1J103J 


MC74HC4053F C (ANALOG SW) 
R300 RK73FB2A100J C19-21 NJM4560M C (OP AMP X2) 
R301 RK73GB1J101J CHIP R 100 J 1/16W 1C22 * | AD822AR C 


R303-319 RK73GB1J101J CHIP R 100 J /16W 
R320 RK73GB1J102J CHIP R 10K J 1/16W 
R323, RK73GB1J101J 


C23 MC74HC4052F C (HPF) 
1024 NJM2100M 1C (OP AMPLIFIER) 


AK5340-VS C (AD CONVERTER (18 Bit)) 
C26 M62363FP IC (8bit D/A CONVERTER) 
C27 AK4318-VS C 
C28 NJM2100M IC (OP AMPLIFIER) 
1C29 M51131L IC (ELECTRO VOLUME) 


R325 RK73FB2A473J 
R330 RK73GB1J470J CHIP R 47 J 1/16W 
R331 RK73GB1J102J CHIP R WOK J 1/16W 
R332 RK73GB1J222J CHIP R (EAS SI ANON 
R334 RK73GB1J331J 


C30 NJM2100M C (OP AMPLIFIER) 
R335 RK73GB1J101J C31 M51131L C (ELECTRO VOLUME) 
R336 RK73GB1J102J CHIP R 10K J /\6W 1€33 (A4422 IC (AF POWER AMP/ 5.8W) 
R337,338 RK73GB1J124J CHIP R 120K J /16W 1034 PCM69AU C (18bit D/A CONVERTOR) 


R339,340 RK73GB15334J CHIP R 330K J  1/16W 
R343 RK73GB1J3471J 


1C35 AD822AR C 


C36 NJM4560M C (OP AMP X2) 
1C37,38 UPC7805H C (VOLTAGE REGULATOR/ +5V) 
1C39 NJM78LO5UA * | 1C (VOLTAGE REGULATOR/ +5V) 
C40 NJM78L08UA C (VOLTAGE REGULATOR/ +8V) 
C41,42 NJM3404AM C (OP AMP X2) 


R344 RK73FB2A2R2J : 
R345-347 = RK73GB1J101J CHIP R 100 J 1/16W 
R348,349 RK73GB1J473J CHIP R 47K  =J 1/16W 
R350,351 RK73FB2A473J CHIP R 47K J = 1/10W 
R352-354 RK73GB1J473J 


NJM5532M C (OP AMP) 
C44 TC7S04F C (2CH NAND GATE) 
ai DTC124EK DIGITAL TRANSISTOR 
a2,3 28€2714Y) TRANSISTOR 

DIC124EK DIGITAL TRANSISTOR 


R355 RK73GB1J103J 
R356 RK73GB1J473J CHIP R 47K JS I/16W 
R357 RK73GB1J103J CHIP R 10K J 1/16W 
R358 RK73GB1J473J 
R359 RK73GB1J1015 


2SC3324(G) TRA 
08 2SK210(GR) FET 
2SC2714(Y) TRANSISTOR 
280271 2(Y) TRANSISTOR 
2802412K(S) TRANSISTOR 


NSISTOR 


R364,365 RK73GB1J222J 
R366 R92-1252-05 

R367 ,368 RK73FB2A473J 
R369 RK73GB1J473J 


ies] 


lbO-O/UO 


TX-RX UNIT (X57-4620-00) 
VCO2 (X58-3390-03) 


Ref. No. | Address 


DTC124EK 

2SC2712(Y) 
025 DTA143EK 
026 DTC124XK 
027 DTC143EK 


£23-0464-05 


F11-1085-04 
F11-1086-14 


(33-0690-05 
L2 (34-2353-05 


1SV164 


2SC€2714(Y) 


80 


VCO2 (X58-3390-03) 
B42-2437-04 


CK73FB1H102K 

2 CC73FSL1H101J 
C3 CC73FCH1HO70D 
C4 CC73FCH1HO70D 
CC73FCH1H220J 


CC73FCH1H180J 
C7 CC73FCH1H120J 
C8,9 CK73FB1H102K 

C10 CC73FCH1HO10C 
CK73FB1H102K 


C05-0331-15 


G13-0904-04 


N30-2604-41 


RK73FB2A682J 


R2 | RK73FB2A271J 
R3 | RK73FB2A330J 
R45 RK73FB2A472J 
R6 RK73FB2A471J 


RK73FB2A560J 


Q1 2SK508NV(K52) 


DIGITAL TRANSISTOR 


TRANSISTOR 


DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


S/NO LABEL 


CHIP C 1000PF 
CHIP C 100PF 
CHIP C 7.0PF 
CHIP C 7.0PF 
CHIP C 22PF 


CHIP C 18PF 
CHIP C 12PF 
CHIP C 1000PF 
CHIP C 1.0PF 


CHIP C 1000PF 


TERMINAL 


SHIELDING CASE 
SHIELDING COVER 


CUSHION (COVER) 


CHOKE COIL (3.3UH) 
COIL 


coo CcxzA 


Ao a Cc 


TRIMMER CAPACITOR 


ies Parts No. Description 


PAN HEAD MACHIN SCREW 


CHIP R 6.8K 
CHIP R 270 
CHIP R 33 
CHIP R 47K 
CHIP R 470 
CHIP R 56 
DIODE 

FET 


TRANSISTOR 


a es 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 


PARTS LSIT 


lO-0/US 


EXPLODED VIEW 


H M3 x 6 (F) : N32-3006-46 

| M3x6 (OC) : N33-3006-41 

J M2.6 x 6(Br-Tap) : N87-2606-46 60 

K M3x6(Br-Tap) :N87-3006-46 ‘a 

M M2.6x8(F-Tap) :N88-2608-46 34 ~~. 
P M3x10(TP-T)  :N91-3010-46 


(X53-3340-02) 


Parts with the exploded numbers larger than 700 are not supplied. 81 


bO-OlUO 


EXPLODED VIEW 


X44 (H/9) 


: N32-2606-46 
N90-3008-46 


6 (DISPLAY ASSY) 


X44 (G/9) 
G M2.6 x 6 (F) 
N M3 x 8 (TP) 


X53 (B/4) 


82 Parts with the exploded numbers larger than 700 are not supplied. 


LS-6/US 


EXPLODED VIEW 


AS (GEAR ASSY) 


K M3x6(Br-Tap)  :N87-3006-46 
S M3 x 6 (F-Tap) : N88-3006-46 


na 


'VR101 402 ~ 
ees 


AT UNIT 
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bO-O/U0O 
PACKING 


21 DIN plug (7P) 
(E07-0751-05) 
22 DIN plug (13P) 
(E07-1351-05) 


24 DCcord iz 
(E30-3157-15) 

with Fuse (25A/32V) 
(FO5-2531-05) 


26 Fuse (25A/32V) 56 Bag ie 
(FO05-2531-05) (H25-0708-04) 
27 Fuse (4A/250V) 14 


(F06-4029-05) 
54 Bag 
(H25-0029-04) 


55 Bag 

(H25-0079-04) iS 
MIC Microphone 

(T91-0352-15) 


52 Carton board 
(H13-0963-04) 


50 Polystyrene foamed fixture (F) 
(H10-2791-01) 


11 UPC code label 
(B44-2163-04) 


8 Sticker 
(B42-5526-04) : K 


51 


Warranty card 
(B46-0310-03) : E,E2,E3,E9 
(B46-0410-40) : K 
(B46-0422-00) : P 

Instruction manual 
(B62-0542-00) 

Instruction manual 
(B62-0543-00) : M,M2,E2,E3 
Instruction manual 
(B62-0544-00) : M,M2,E2,E3. 
Instruction manual 
(B62-0545-00) : P,M,M2,E3,E9 
Instruction manual 
(B62-0546-00):E 

Instruction manual 
(B62-0547-00) :E 


\ 


Polystyrene foamed fixture (R) 
(H10-2792-01) 


53 Protection cover 
(H20-1437-03) 


57. \Item carton case 
(H52-0730-02) 


58 Outer packing case 
(H62-0641-03) 


L5S-36/05 


ADJUSTMENT 


Required Test Equipment 
1. DC Voltmeter (DC V.M) 
1) Input resistance : More than 1MQ 
2) Voltage range : 1.5 to 1000V AC/DC 
Note : A high-recision multimeter may be 
used. However, accurate readings can not 
be obtained for high-impedance circuits. 


2. DC Ammeter 
1) Current range : 100mA, 1.5A, 15A, high-pre- 
cision ammeter may be used. 


3. RF VTVM (RF V.M) 
1) Input impedance : 1MQ and less than 3pF, 
min. 
2) Voltage range : 10mV to 300V 
3) Frequency range : 10kHz to 500MHz 


4. AF Voltmeter (AF V.M) 
1) Frequency range : 50Hz to 10kHz 
2) Input resistance : 1MQ or greater 
3) Voltage range : 10mV to 30V 


5. AF Generator (AG) 
1) Frequency range : 200Hz to 5kHz 
2) Output : 1mV or less to 1V, low distortion 


6. AF Dummy Load (DM. SP) 
1) Impedance : 8Q 
2) Dissipation : 3W or greater 


ae Oscilloscope 
Requires high sensitivity, and external syn- 
chronization capability (150MHz or greater). 


8. Sweep Generator (Sweep G.) 
1) Center frequency : 50kHz to 9OMHz 
2) Frequency deviation : Maximum +35kHz 
3) Output voltage : 100mV or greater 


9. Standard Signal Generator (SSG) 
1) Frequency range : 50kHz to 50MHz 
2) Output : -133dBm/0.05pV to 7dBm/500mV 
3) Output impedance : 50Q 
4) AM and FM modulation can be possible 
Note : Generator must be frequency stable. 


10. Frequency Counter (f. counter) 
1) Minimum input voltage : 50mV 
2) Frequency range : 150MHz or greater 


11. Noise Generator (Noise G.) 
Must generate ignition noise containing harmon- . 
ics beyond 30MHz. 
12. RF Dummy Load 
1) Impedance : 150Q and 50Q 
2) Dissipation : 150W or greater 


13. Linear Detector 
1) Frequency range : 30MHz 


14. Power Meter 
1) Impedance : 50Q 
2) Dissipation : 300W continuous or greater 
3) Frequency limits : G(OMHz or greater 
15. Spectrum Analyzer 
1) Frequency range : 100kHz to 110MHz or greater 
2) Bandwidth : 1kKHz to 3MHz 


16. Detector 
1) For adjustment of BPF 


IN OUT 
fo) Qa 
ToRFunit gs W0PSR IN60 ==s To oscilloscope 
OUT IN 


2) For adjustment of PLL/VCO BPF 


INO————_} OUT 
S ao 
To PLL unit 5P O&A INGO ==S To oscilloscope 
OUT = IN 


17. Directional Coupler 


18. Monitor Receiver 
R-1000 class 


19. Microphone 
MC-43S or MC-60S8 


20. Tracking Generator 
21. Distortion Meter 


22. Double Signal Pad (50) 
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LO-O/U09 
ADJUSTMENT 


Preparation 
Unless otherwise specified, knobs and switches 
should be set as follows. 


POWER 25. ee ONSEPROGESSORFES Center 

AT: Tenth, ete ees Oe CPR eRe eter Center 

AGC. yuan Center” PW RROen eee. . MAX ) 
NB LEVER eee Genter GCART isd ecee Center 

SO bites een eo 0 

DP Bs ag ie Sl ee 0 

EE eMart a: |. MAX 


alae 


Rear Panel 


Oc 13. 6V 
- 5A 
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1S-G/US 
ADJUSTMENT 


Service Jig 


A. Lead wire with minipin plug B . Flat cable (8P) C. Flat cable (12P) 
(E37-0064-05) (E37-0581-05) (E37-0580-05) 
About 27cm About 25cm About 25cm 


How to Use 


C. Flat cable (12P) 


91 


bO-OlUO 
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ADJUSTMENT 


Service Adjustment Mode 

@ Outline 
The TS-870S is adjusted by the normal method and 
by another method using the service adjustment 
mode. 
In the adjustment mode, there are 28 menu num- 
bers AO to BB. All adjustment data items are saved 
in the EEPROM. 
When the service adjustment mode Is entered, data 
is read from the EEPROM and placed in the CPU 
RAM so that settings can be modified. 
The EEPROM is updated only when data is written 
in Menu No. BA. 
Note : Transmission Is possible in reception-related 
adjustment modes. 


@ Operation procedure 
. Adjustment mode start 
Hold down the [N.R.] key and [LSB/USB] key, and 
turn the [POWER] switch ON to enter the adjust- 
ment mode. The menu number will appear in 
M. CH on the display. 
2. Adjustment mode menu number selection 
When the [M. CH/VFO. CH] control is turned, the 
menu number changes. 
3. Adjustment mode data writing 
Press the [UP]/[DOWN] key or the microphone [UP]/ 
[DOWN] key in MENU No. BA. 
4. Adjustment mode cancel 
When the [CLR] key is pressed, the normal 
memory-channel display returns. 
Note : |f the power is switched OFF in the adjust- 
ment mode, it is canceled. 


— 


Service Adjustment Mode Menu 


[Mena No, [Adjustmentfunetion] Description 


System Checxsum display =Checks 
Al 


(Program version confirmation) 
ALC 7S 


S-meter (SSB) 


ALC reference voltage adjustment 


Power 
adjustment 


3.5MHz band 
7MHz band 
10MHz band 
14MHz band 
18MHz band 
21MHz band 


1S-8/70S 


ADJUSTMENT 


Display Check 
Adjustment 
Condition 6 Specifications/Remarks 
sella Terminal Method : : 
1. All reset 1) DC IN: DC 13.8V Front | Display} After displaying Display should be normal 
Pushing [A=B] key down, panel HELLO, the display | Should be at the reset 
[POWER] : ON. is reset as follows: | frequency 
DISP f. : 14.000.00 
MODE : USB 
METER : ALC 
ANT : 1 
AGC 
sa 
2. All LCD 1) Menu No. : BB Check All LCD segments light. 
segments 
lignt 


PLL Section 
Measurement Adjustment 
Condition 3 Specifications/R k 
‘ate Unit | Terminal Method pect eaucis/sererse 
1. 20OMHz 1) [POWER] : ON f. counter | PLL CN510 8 RULE TC800 | Frequency adjust. 20.000MHz + 20Hz 
frequency MODE : FM (TP) 
adj. Receive bee 
2. 2OMHz 1) Display f. : 14.000MHz RF V.M CN503 L528 | MAX. 
peak adj. MODE : USB 
Receive 
3. GOMHz BPF |1) MODE: FM IC506 L529 | Repeat for MAX. 
adj. Receive 2 pin L530 
acl 
4. 55MHz BPF | 1) Display f. : 14.000MHz IC508 L518 | Repeat for MAX. 
adj. and MODE : FM 11 pin L519 
frequency Receive | L520 
check 
2) Display f. : 14.000MHz f. counter Frequency check 55.299~55.301 MHz 
5. Lock voltage | 1) Display f. : 30kHz DC V.M 
adj. & check 
VCO1 2) Display f. : 7.489MHz Voltage check 4.5~7.0V 
6. Lock voltage | 1) Display f. : 7.500MHz Pll NGSOvs ESV 1.8 + 0.03V 
aa SACheC We ee ek 
VCO2 2) Display f. : 14.489MHz Voltage check 4.5~7.0V 
ie al 
7. Lock voltage | 1) Display f. : 14.490MHz Rie TC508 | 1.8V 1.8+ 0.03V 
adj. & check 
VEOsiua 2) Display f. : 21.489MHz ; Voltage check 4.5~7.0V 
. Lock voltage | 1) Display f. : 21.490MHz PE TC509 | 1.8V 1.8 + 0.03V 
adj. & check 
VCO4 2) Display f. : 30.000MHz Voltage check 4.5~7.0V 
saat 
. Lock voltage | 1) Display f. : 30.000MHz TESO2Z IW CO2 = 1G 5.0V 5.0 + 0.03V 
adj. X58- = 
LO2A (VCO2) 3390 
X58-3390-03 
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1bO-O/U09 
ADJUSTMENT 


Measurement Adjustment 


Condition : Specifications/Remarks 
ston [in| Ut [om] Ua [are | ton _—|_ rt 


10. Output level | 1) Display f. : 14.000MHz Output level check |-5~+2dBm 
check MODE : USB 
LO1 (CN504)|_ Receive 


LO2A (CN505) Meaturement condition —1~+6dBm (64.220MHz) 
: 50Q terminated 


ene 
LO3 (CN502) —6~+0dBm (8:375MHz) 
SR NNREES Ti S== | 


20MHz (CN503) ~10~+0dBm (20.0000MHz) 
LO4 (CN501) -10~+0dBm (10.0kHz) 


11. 2OMHz 1) MODE : USB f. counter 20.000MHz + 20Hz 
frequency Receive 
(Final check) 


Receiver Section 


Measurement Adjustment 


Condition * Specifications/Remarks 


. DSP PLL lock} 1) Display f. : 14.000MHz 
voltage adj. MODE : USB 


. AGC voltage | 1) Display f. : 14.-000MHz 
adj. MODE : CW 


[RF] GAIN : MAX 
[AGC] : OFF 


1) Display f. : 14.000MHz Spectrum L65 Adjust so that gain 
MODE : USB analyzer L67 is max. and band 7,043 73-080 73.057 
[AGC] : OFF L70 shown at right 
Spectrum analyzer setting Tracking LY becomes flat. 

Center f. : 73.050MHz generator 
Frequency span : 50kHz 
ATT :-10dBm 

VBW, RBW : 1kHz 
V.REF : 2dB/DIV 

1) Display f. : 7.000MHz Spectrum Waveform is as 
MODE : USB analyser shown in the figure 6.900 7-100 7.300 
[AGC] : OFF at the right. 
[AIP] : OFF Tracking 
Spectrum analyzer setting generator 

Center f. : 7.100MHz 
Frequency span : 2MHz 


2) Display f. : 14.000MHz 


13.500 14-000 44.400 


Spectrum analyzer setting 
Center f. : 14.000MHz 
Frequency span : 5MHz 
(MHz) 


eee 
3) Display f. : 21.000MHz 20.600 21.200 


Spectrum analyzer setting 
Center f. : 21.200MHz 
Frequency span : 10MHz 
(MHz) 


21.500 


94 


lLS-G/US 
ADJUSTMENT 


Measurement Adjustment 


SSG Rear |ANT RF 


Condition 


Specifications/Remarks 


(28MHz 
BPF adj.) 


1) Display f. : 29.800MHz 
MODE : USB 
[AGC] : FAST 
SSG frequency : 22.101MHz 
SSG output : -113dBm 


Adjust so that the 
gain is MAX. 


AF V.M EXiiesr 
Oscilloscope 
DM. SP 


5. RX IF AMP 


1) Display f. : 14.100MHz SSG ANT RF Repeat 2~3 times 


adj. MODE : USB Lae for MAX AF output 
[AGC] : OFF AF V.M EXT. SP | Connec-|L451_ ‘| reading. 
[AIP] : OFF Oscilloscope tion 


AF output : 0.63V/8Q 
SSG frequency : 14.101MHz 
SSG output : -119dBm 


DM. SP 


e |tem 6 to 10 below are adjusted in the adjustment mode. To terminate the adjustment 


menu in the middle, save your settings with Menu No. BA. 


6. Checksum 
check 


1) Menu No. : AO Display : E7b9 


7. ALC voltage 
adj. 


1) Menu No. : Al [RIT/XIT] | 2.70V 


1) Menu No. : A2 
adj. SSG frequency : 14.101MHz 
SSG output : -110dBm 


Display : 05 


Oscilloscope 
DM. SP 


2) Menu No. : A2 
SSG output : -107dBm 


[UP] key : Push 
once time 


Reference display : 12+06 


3) Menu No. : A3 
SSG output : -81dBm 


Reference display : 45+10 


Full-scale 4) Menu No. : A4 


Reference display : 80+20 
SSG output : -23dBm 


9. 8.83MHz 1) Menu No. : AS 

IF filter adj. SSG1 f. : 1.79980MHz 
SSG1 output : -60dBm 
SSG2 f. : 1.80260MHz 
SSG2 output : -60dBm 


SSG1 Rear |ANT Front | (RIT/XIT] | The waveforms OK 
SSG2 panel panel |knob | must cross. 
Double 


signal pad 
Connec-| TP401 
Oscilloscope | tion 


(10:1 probe) TP402 


10. 455kHz 
IF filter adj. 


1) Menu No. : A6 


e Writing data : After items 6 to 10 have been adjusted: 
1) Menu No. : BA 


2) ({UP] key : Push once time Display "rEAdy" — "good" (If “nG" is displayed, enter data again.) 
3) [CLR] key : Push once time (Adjustment mode terminated) 
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bO-O/U09 


ADJUSTMENT 


[Measurement | __ Adjustment 


Item Condition Specifications/Remarks 


Unit | Terminal Method 
11. ATT check | 1) Display f. : 14.100MHz SSG Rear |ANT ATT SW] AF output should be | AF output + 3dB 
SSG frequency : 14.101MHz panel lowered 6cB at time. 
SSG output : -107dBm AF V.M Ext; Se 
[AGC] : OFF Oscilloscope 
[AIP] : OFF DM. SP 
AF output : 1V/8Q 
a. ATT : O0dB 


b. ATT [UP] key : 6dB 
c. ATT [UP] key : 12dB 
d. ATT [UP] key : 18dB 

e. ATT [DOWN] key : 12dB 


f. ATT [DOWN] key : 6dB 
g. ATT [DOWN] key : 0dB 


12. S/N check | 1) Display f. : Indicated below SSG Note : If the frequency is 
AF VR : 0.63V/8Q panel 7.5MHz or less, AIP turns ON 
SSG f. : Indicated below AF V.M EXIEISE automatically. Turn AIP OFF 
However, USB : +1kHz Oscilloscope with the AIP switch before 
LSB : -1kHz Distortion 


starting measurement. 


meter 
DM. SP 


Frequency MODE SSG output SSG MOD DEV 
100kHz AM -—87dBm 1kHz 60% S/N measurement 10dB or more. 


1.500MHz AM -77dBm 1kHz 60% 
1.8MHz LSB -119dBm OFF OFF MAX sensitivity 0.7V/8Q or more. 
3.5MHz LSB -119dBm OFF OFF measurement 
5.5MHz LSB -119dBm OFF OER 
7.1MHz LSB -119dBm OFF OFF 
10.1MHz USB -119dBm OFF OFF 
12.5MHz USB -119dBm OFF OFF 
14.1MHz USB -119dBm OFF OFF <¢ [AIP] : ON Sensitivity down 5~15dB. 
18.1MHz USB -119dBm OFF OFF : 
21.1MHz USB -119dBm OFF OFF 
24. 8MHz USB -123dBm ORE ORF 
29.8MHz USB -123dBm OFF OFF 
29.8MHz FM -119dBm 1kHz 3kHzZ  <— SINAD sentitivity 12dB SINAD or more. 


measurement 


IG. Sse 1) Display f. : 14.100MHz SSG Rear |ANT Front |{[SQL] | Set to the point Knob position 10 : 00~14 : 00 


squelch MODE : USB panel panel |VR noise disappeared. 
check {AGC] : OFF AF V.M EXiiesk 

SSG frequency : 14.101MHz _ | Oscilloscope 

SSG output : OFF DM. SP 


2) SSG output : -101dBm Check Squelch should open. 
3) [SQL] VR : Fully clockwise Squelch should close. 
4) SSG output : -83dBm Squelch should open. 


14. FM squelch} 1) Display f. : 29.8MHz Front 
check MODE : FM panel 
SSG output : OFF 


Set o the point 
noise disappeared. 


Knob position 8 : 00~12 : 00 


2) SSG output : -119dBm 
SSG MOD: 1kHz 
SSG DEV : 3kHz 


3) [SQL] VR : Fully clockwise Squelch should close. 


4) SSG output : -100dBm Squelch should open. 


Squelch should open: 
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Item 


15. NB adj. 


16. S-meter 
check 


17. Auto notch 
check 


18. Voice 
check 
(equipped 
on VS-2) 


Condition 


1) Display f. : 14.100MHz - 
MODE : USB 
SSG frequency : 14.101MHz 
SSG output : -90dBm 


2) [NB] key : ON 
{NB} VR : Center 


1) Display f. : 14.175MHz 
MODE : USB 

[AGC] : FAST 

[RF] GAIN : MAX 

SSG frequency : 14.176MHz 
SSG output : -107dBm 


2) SSG output : -83dBm 
3) [NB] key : ON 


1) Display f. : 14.175MHz 
MODE : USB 
SSG frequency : 14.1765MHz 
SSG output : -73dBm 

[AUTO NOTCH] key : Push (ON) 


1) [AF] VR : Arbitrary 
[MENU] key : Push (ON) 
[M.CH/VFO.CH] knob 
: Menu No. 48 
[UP] key : Step 73 
{MENU} key : Push (OFF) 
[FINE] key : Push (ON) 


Transmitter Section 


1. TX MCF adj. 


2. TX IF AMP 
adj. 


Condition 


1) Display f. : 14.200MHz 

MODE : USB 

Transmit 

Spectrum analyzer setting 
TG output : -10dBm 
Center f. : 8.83MHz 
Span : 10kHz 
V.REF : 2dB/DIV 


1) Display f. : 14.200MHz 
MODE : CW 
[CAR] VR : Center 
Disconnect CN4 from the RF 
unit and connect a 50Q 
dummy load. 
Transmit 


2) After adjustment, set [CAR] 
VR to MAX for confirmation. 


[Measurement | _—Adjustment————d 


betel Unit | Terminal 
SSG 


SSG 


SSG 


equipment 
Tracking 
generator 


Spectrum 
analyzer 


50Qdummy 
Oscilloscope 


AF V.M 
Oscilloscope 
DM. SP 
DC V.M 
Noise G. 


AF V.M 
Oscilloscope 
DM. SP 


ADJUSTMENT 


Method 


Voltage minimum 


15-3/05 | 


Specifications/Remarks 


EX 


RF Wed 


ANT Front 


panel 


Adjust output of 
noise generator to 
small input (S1) and 
large input (S9) and 
check each. 


S-meter level : S1 


S-meter level : S9 


S-meter level check 


Display| S-meter level check 


Terminal 


Check 


Adjustment 


Method 


CN10 


Connec- 
tion 


MAX. 


Repeat 2 or 3 times 
for MAX. 


Noise should disappear. 


-111~-101dBm 


-89~-77dBm 


Same as when [NB] key off. 


S-meter off. 


The displayed frequency can 
be heard vocally. 


Specifications/Remarks 


Reference value 
2.5Vp-p or more 


LO-O/US 
ADJUSTMENT 


[Adjustment 


spabeaiet y Specifications/Remarks 
einen | Unit Temi! | Unit | parts | Metnos | ** 


3. Finalbase | 1) Display f. : 14. 200MHz Ammeter Current drain First adjust VR501 and VR502 
current MODE : USB (Minimum current) | for minimum. 
[MIC] VR : MIN +250mA Adjust VR501 for an increase 
[CAR] VR : MIN of 250mA when switched to 
Final unit VR501,502 : MIN TX. Then adjust VR502 for 
Connect ammeter 250mA over this reading. 
+ : External power supply ~ 
— : Power connector Current drain ; 
Adjust to minimum current (Minimum current) 
with VR501 and VR502 in the + driver current 
final unit. (250mA) + 250mA. 
Transmit 


* Item 4 to 13 below are adjusted in the adjustment mode. To terminate the adjustment menu in the middle, save your settings with Menu No. BA. 


4. ALC adj. 1) Menu No. : A7 Power meter}| Rear [RIT/XIT] 
Transmit panel knob 


eal 
5. NULL adj. 1) Menu No. : A7 Power meter] Rear E Reference value 


Transmit panel 0.5V or less 
Filter 


6. ALC 1) TX [M.CH] key : Push Power meter] Front | ANT Filter 
frequency Display f. : 29.700MHz panel 
response adj. MODE : CW 


Transmit 
2) TX [M.CH] key : Push 100W power check | 100W + 5W 


Menu No. : A7 When unable to be set within 
Transmit the range, ALC and frequency 
response to be adjusted. 


7. TX power 1) 50W Power meter [RIT/XIT] 
ad} Menu No. : A8 knob 

Transmit 

The power | _ After adjustment, [UP] key : Push 

meter on the 

display is 2) 25W 

also calibrat- Menu No. : A9 

-ed at the Transmit 

same time. After adjustment, [UP] key : Push 


3) 10W 
Menu No. : AA 
Transmit 
After adjustment, [UP] key : Push 


8. TX gain adj. | 1) 1.9MHz band Power meter Press the [UP] key 
Menu No. : AB after the beep 
Transmit sounds for two or 

2) 3.5MHz band three seconds. 
Menu No. : AC 
Transmit 


3) 7.0MHz band 


Menu No. : AD 
Transmit 

4) 10.1MHz band 
Menu No. : AE ° 
Transmit 

5) 14.1MHz band 


Menu No. : AF 
Transmit 


9. ALC meter 
adj. 


.SWR 
protection 
adj. 


. SWR meter 
adj. 


ad}. 


e Writing data : 


14. Spurious 
adj. 


15. Monitor 
level check 


Condition 


6) 18.0MHz band 
Menu No. : BO 
Transmit 
7) 21.0MHz band 
Menu No. : B1 
Transmit 
8) 24.9MHz band 
Menu No. : B2 
Transmit 
9) 29.7MHz band 
Menu No. : B3 
Transmit 


1) 1 dot 
Menu No. : B4 
Transmit 


2) Zone MAX 
Menu No. : B5 
Transmit 


3) Full 
Menu No. : B6 
Transmit 


1) Nenu No. : B7 
Transmit 
After adjustment, [UP] key : Push 


1) Menu No. : B8 
Transmit 


1) Menu No. : B9 
AG output : 1kKHz/30mV 
Transmit 


1) Menu No. : B9 
AG output : 1kHz/3mV E,X 
AG output : 1kKHz/5mV K,P,M 


After items 4 to 13 have been adjusted: 


1) Menu No. : BA 
2) [UP] key : Push once time 


1) Display f. : 24.900MHz 
MODE : CW 
Transmit 


1) Display f. : 21.100MHz 
MODE : USB 

[MONI] key : ON 
[MONI] VR : Center 
[MIC] VR : Center 

[AF] VR : MIN 

AG output : 1kHz/10mV 
Transmit 


3) [CLR] key : Push once time (Adjustment mode terminated) 


ADJUSTMENT 


Measurement Adjustment 


Terminal 


Unit | Parts Method 


Power meter] Rear Press the [UP] key 
after the beep 
sounds for two or 


three seconds. 


panel | key 


Power meter| Rear 
panel 


[UP] key : Push 


(RIT/XIT] 
knob 


[UP] key : Push 


Power meter 
Linear 
detector 


[RIT/XIT] 
knob 


4.6kHz 


panel 


Display *rEAdy" > "good" (If "nG" is displayed, enter data again.) 


Power meter} Rear 
Spectrum | panel 


+1.65MHz 


Display} Check 


panel 


spurious level MIN. 


lLOo-6/US 


Specifications/Remarks 


+0.1kHz 


3.0kHz + 0.5kHz 


—60dB or less 


0.2V + 0.05V 
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bWO-Ol1vunyd 


Processor 
check 


. Sidetone 
check 


CW 
break-in 
check 


19. DRU check 
(equipped 
on DRU-3) 


Sub tone 
check 


TX 
frequency 
check 


wi 
frequency 
characteristic 
check 


100 


Condition 


1) Display f. : 14.200MHz 
MODE : USB 
[MIC] VR : Center 
[PROC] key : ON 
[METER] : COMP 
AG output : 1kHz/10mV 


2) AG output : 1kKHz/1mV 


1) Display f. : 14.200MHz 
MODE : CW 
[MONI] VR : Center 
Key down 


1) Display f. : 14.200MHz 
MODE : CW 
[VOX] key : ON 
[FULL/SEMI] key : FULL 


2) [FULL/SEMI] key : SEMI 
[DELAY] knob : Center 


1) Connect a microphone to 
the MIC jack. 
MODE : USB/LSB 
[MIC] VR : Center 
[REC] key : Push 


1) Display f. : 29.100MHz 
MODE: FM 


MIC jack : 600Q terminated 


[A=B], [TX-B] key : Push 


[M.IN] key : Push two times 


[RX-M.CH] : Push 
Transmit 


1) Display f. : 29.100MHz 
MODE : CW 
Transmit 


1) Display f. : 14.200MHz 
MODE : USB/LSB 
MIC jack : Connect to AG 
AG output : 1kHz/5mV 
400Hz/5mV 
2.6kHz2/5mV 
Transmit 


ADJUSTMENT 


Measurement 


Test- 


equipment | Unit 


Power meter 


AF V.M 
Oscilloscope | panel 
DM. SP 
Electronic 

keyer jig 


Power meter] Rear 
Oscilloscope | panel 


Electronic 
keyer jig 


Power meter} Rear 
Linear panel 
detector 
Oscilloscope 

f. counter 


Microphone | Front 
panel 


Power meter 
Oscilloscope 


Terminal 


Adjustment 


Display| Check 


Electronic keyer jig 
: Key down 


Hold down the [CH1], 
and talk into the 
microphone. 


Release and press 
the [CH1] key again. 


a. Set AG to 1.0kHz 
and turn the [MIC] 
VR to set to 100W. 

. Change the AG 
frequency and 
measure the 
difference between 
the power levels at 
1.0kHz and at 
another frequency 

. Take a measure- 
ment for each USB 
and LSB. 


Specifications/Remarks 


COMP meter : 15~25dB 


COMP meter : 1dot light 


0.63V + 0.3V 


Full break-in operation 

(When the key is turned OFF, 
the receive mode returns 
immediately.) 


Semi break-in operation 
(When the key is turned OFF, 
the receive mode returns 
after a while.) 

Can be recorded for about 

15 seconds. 

The recorded voice must be 


played back. 


DEV : +0.5~1.0kHz 
Tone f. : 88.2~88.7Hz 


29.100.000MHz + 145Hz 


Within 6dB 


oprey GU Ke: 
ADJUSTMENT 


Measurement Adjustment 
Test- ; : : Specifications/Remarks 
equipment Unit Parts Method 
23. Processor | 1) Display f. : 14.200MHz Change [PROC] VR 
check MODE : USB so that the first 
[PROC] key : ON segment on the 
{METER} key : Push COMP meter lights. 
[PROC] VR : MIN 
MIC jack : Connect to AG 
AG output : 1.0kHz/1mV 
Transmit 
2) AG output : 1.0kHz /10mV Check COMP meter 
(20dB UP) : within 15~25dB 
Transmit 
1) Display f. : Indicated below Through type] Rear | ANT Front | Display| Check ON AIR LED light. 
MODE : CW power meter | pane! panel AT TUNE LED light. 
{METER} : SWR 150Qdummy When tuning completed, 
[THRU/AUTO] : AUTO LEDs off. 
Transmit 
After checked retuen to Frequency 
receive mode. 1.910MHz 
3.500 
2) [AT TUNE] key : ON 3.700 AT Wer Note : When Begins AT tuning after enter- 
7.000 29.700MHz and ing the transmission state. 
10.100 SWR 1.0 to 1.3, This should stop within 
14.000 variiable Capacitor roughly 6 seconds. 
18.100 has flutters so that |SWR: 1.2 or less 
21.000 it does not stop, Power : 7OW or more 
24.900 adjust the TC1 at 
29.700 which SWR 1.2 or 
less IS acceptable. 


Adjustment Points 


@ Side view 


(i 
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bO-OlUO 
ADJUSTMENT 


@ Upper view 


[eerie] ae 
© CN412 
"es y 
TP401 
“A 


[7 B] 
L455 (7) 


L451 


CN407 
KN KN 
L45 45 KAY 
L452 
CN413 
[| [ | | “a 
[e|© CN503 ean FILTER 
L528 
L458 
cnso1 ©) i gs 


TP402 


CONNECTION 


FILTER 


VR502 


CN506 


© 


PLL (X44-3210-00) (B/9) FINAL (X45-351X-XX) (A/5) 
TC506 : Lock voltage adj. (VCO1) VR501,502 : Final base current FINAL 
TC507 : Lock voltage adj. (VCO2) 
TC508 : Lock voltage adj. (VCO3) FILTER (X45-351X-XX) (B/5) 
TC509 : Lock voltage adj. (VCO4) VR1_ : ALC frequency response adj. 
TC800 : 20MHz frequency adj. TC1 =: NULL adj. 
L518~520 :55MHz BPF adj. 
L528 > 20MHz peak adj. CONNECTION (X45-351X-XX) (C/5) 
L529,530 :60MHz BPF adj. L451,452,458 : RX IF AMP adj. 
L455~457 : TX IF AMP adj. 


VCO2 (X58-3390-03) 
TC1_ : Lock voltage adj. (LO2A) 
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lOo-G/US 
ADJUSTMENT 


@ Lower view 


te) TP 
[O]us5 


TX-RX UNIT 


CN10 


RF (X44-3210-00) (A/9) TX-RX UNIT (X57-4620-00) 

VR2 : Spurious adj. VR1_ : S-meter adj. 

VR3,L89,91,92,94,95,98,99 :TX IF AMP adj. VR2_ : AGC voltage adj. 

L28~31,38~40,44~46,50,52 : BPF adj. VR3 : DRU-3 recording level adj. (Adjusted to the mechanical center) 
L65,67,70,72 : MCF adj. L4  :DSP PLL lock voltage adj. 

AS IAY : RX IF AMP adj. 

L81,82 : NB adj. 

L100 : TX MCF adj. 
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.| Pin No. 


Coaxial 


TERMINAL FUNCTION 


Name Function 
RF UNIT (X44-3210-00) (A/9) : RF 
RX signal 


Coaxial 
Coaxial 
Coaxial 


TX drive signal 
1st local oscillation 73.08~103.05MHz 
2nd local oscillation 64.22MHz 


Coaxial 
- 


TX 8V 

RX 8V 

AGC voltage 

RX IF output/TX IF input 8.83MHz 


Speaker signal 

Keying signal 

AGC voltage 

WG tak 

Apso lar 

Analog 8V 

14V-switched 

‘| GND 

Filter selection 15kHz 

Filter selection 3kHz 

Filter selection 6kHz 

Forward wave detection voltage 
Reflected wave detection voltage 
ALC meter output 

Thermal protection 


RF serial/parallel convert clock 

RF serial/parallel convert data 

RF serial/parallel convertor IC1 enable 
RF serial/parallel convertor IC2 enable 
DAC enable 


Bee ee Odo GswN Slo Soa s WS = 


RF blank signal 
-6V 
GND 


TX/RX control signal Ute we 


Speaker signal 

Relay common terminal 
TX/RX control signal 

TX relay close 

TX relay open 

ALC input 

13V output when TX 


External receiver output 


UNIT (X44-3210-00) (B/9) 


SM-230 
> PLL 


| 


GND GND 

NFMT |FM modulation on/off signal (FM TX : "L") 
VB3 21.489~30MHz 

VB2 14.489~21.489MHz 
VBI 7. 489~14.489MHz 

VBO 0~7.489MHz 

UNL Unlock detection output (Unlock : "H") 
GND GND 

PLE2 PLL2 enable signal (LO2A) 

PEEW PLL1 enable signal (LO1) 

PCK Clock 

PDA PLL, DDS data 

14D 14V 

DLE3 DDS3 enable signal (LO4) 

DLE2 DDS2 enable signal (LO3) 


Active "H" 


en, Por ees Os Rees 
ARDS oS DP oeT & 


VCO select signal 


iellta a 
LO4 


CN506 FMD 
; GND 
See GND 


RF UNIT (X44-3210-00) (D/9) : PHONE 


CN501 


eANe [Pe [ Ware [—_—_Funeion 


AMNKRWNH HID GHRWNH HIMDMHAWHNH HIMDARBWHNH H1HO HF WN 
ep) 
m 
ea 
@ 


FINAL UNIT (X45-351X-XX) (A/5) 


Coaxial | DRV 


CN502 


Coaxial 


DDS1 enable signal (LO1) 
PLL DDS latch select signal (TX : "H") 
GND 


5V 


DDS3 output 


LO2A output (64. 22MHz 
FM modulation signal 


2 


Phone jack through 
GND 
Phone jack output 


Digital GND 
MIC/PWR VR 1 
MIC/PWR VR 2 
CAR/DELAY VR 1 
CAR/DELAY VR 2 
5V 
Digital GND 
PROC/MONI VR 1 
PROC/MONI VR 2 
AGC/KEY VR 1 
AGC/KEY VR 2 

5V 


5D0 
: 
DGNDO 


Width encoder B 
Width encoder A 
Shift encoder B 
Shift encoder A 
GND 
GND 
AF/RF VR 1 
AF/RF VR 2 
RIT encoder A 
RIT encoder B 
5V 
GND 
NB/SQL VR 1 
NB/SQL VR 2 
M.CH encoder A 
M.CH encoder B 
5V 


r 


GND 


> FINAL 


Drive input (From RF) 
TX signal output (To FILTER) 


LOo-O/U0 
TERMINAL FUNCTION | 


W501 | Board | 14F 


in 14F 


Power supply 13.8V connecting harness 
Power supply 13.8V connecting harness TX power 8V 
Pass through 
Pass through 
13.8V 

13.8V 

Digital 8V 
Analog 8V 
GND 


GND Power supply 13.8V connecting harness 
GND Power supply 13.8V connect ing harness 


FIANL UNIT (X45-351X-XX) (B/5) : FILTER 


Coaxial LPO lash Filter input signal 
TX output signal (To AT) 
BA 8V 


SBSaotMwItoaraANn = 


OMANOAARWN = 


SS 
—= O 


OF Sor OF & GN = 


Shift register clock 

Shift register data 

Shift register enable 

Digital GND 

TX power 8V 

Forward wave detection voltage 
Reflected wave detection voltage 
Make for AT through/on relay 
24.5~30MHz 
21.5~24.5MHz 
18.5~21.5MHz 
14.5~18.5MHz 
10.5~14.5MHz 
4.0~7.5MHz 
2.5~4.0MHz 
GND 

14V 

GND 

TX/RX select signal output 


ANT 1/2 select signal output 
GND 


AT coil tap 
band data 


455kHz filter select 
455k filter select "L" : Filter on 
455kHz filter select "L": Filter on 
External AT tuning control (Pass through) 
External AT tuning control (Pass through) 
Pass through 

Pass through 

Pass through 

Pass through 

Pass through 

Pass through 

14V 

14V 

14V 

14V 

Power switch on : "H" 

PLL power 9V 

PLL power 5V 

-6V output 

GND 


"L" : Filter on 


MO H-INOaRWN — 


Set hss, os - 
Sue EDOoODYSAUHS WN S|h WN 


3__|AGC 


Speaker output signal input 
Speaker GND 


CN404 SPG Speaker GND 
SI Speaker output signal 


13.8V 

13.8V 
Analog GND 
Analog GND 
Pass through 
Pass through 
13.8V 

Digital 8V 
13.8V 
Analog 8V 
GND 

GND 

13.8V 

13.8V 

13.8V 

Power switch on: “H 
13.8V 

13.8V 
Analog GND 
Pass through 
Pass through 
GND 

Local LO3 8.375MHz (From PLL) 
TX IF input 

GND 

RX IF output 

GND 

8.83MHz 

TX power 8V 

RX power 8V 

AGC line 


“FINAL UNIT (X45-351X-XX) (D/5) : AVR 


8V 

GND 

GND 

13.8V 

13.8V 

Pass through 
Pass through 
Pass through 


lav 


14V 


— 


OMNIA OF WHNH H-J[FWNH H-[WN 


= 
je) 


13.8V 
13.8V 
GND 


Thermal protection on : "H" 
TX 13.8V 

13.8V 

Digital 8V 

Digital 13.8V 

Analog 8V 

GND 

GND 

13.8V 

13.8V 
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lO-Of 


Coaxial 
Coaxial 
Coaxial 
Coaxial 
ie 
TP 
Tie 


Coaxial 
Coaxial 


sy 


2 
S 
4 
1 
z 
S 
4 
Is) 
1 
2 
3S 
1 
2 


CN6 ATA Make for AT through/on relay een [) 
NC 


i 


OMnNonfrWN — 
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Fal UNIT (X45-351X-XX) (E/5) : 


Uo 


TERMINAL FUNCTION 


Power switch on: " 


13.8V CN 


MOT — | Motor drive - 
: RELAY 
TX/RX select signal input 


ANT 1/2 select signal input 
GND 


TX signal input (From FILTER) 

RX signal output (To RF) 
Input/output to AT (RX : Output, TX 
Input/output to AT (RX : 
ANT1 GND 

ANT2 GND 

ANT1 signal line 

ANT2 signal line 


: Input) 
Input, TX : Output) 


AT input 


+5V reference voltage for A/D 


VC2 position detection, VR101 output 
GND 
VC1 position detection, VR102 output 


Motor 2 drive - 
Motor 2 drive + 
Motor 1 drive - 
Motor 1 drive + 


Power line 11~14V 
GND 


GND for discriminating that is connected 
to microcomputer 

Motor speed control pulse 

Control selection 

"H" : Preset type, "L" : Auto tuning type 
+5V reference voltage for A/D 

Motor 2 control signal 

Motor 2 control signal 

VC2 position detection 

Motor 1 control signal 

Motor 1 control signal 

VC1 position detection 

GND 

24.5~30MHz 

21.5~24.5MHz 


18.5~21.5MHz 
14.5~18.5MHz 
10.5~14.5MHz 
4.0~7.5MHz 
2.5~4.0MHz 


AT coil tap 
band data 


i een ea 
CONTROL UNIT (X53-356X-XX) (A/4) : CONTROL 


GND 
Not FM TX signal 

VCO selest signal 

VCO select signal 

VCO select signal 

VCO select signal 

PLL unlock signal 

GND 

PLL2 enable signal 

PLL1 enable signal 

PLL serial clock 

PLL serial data 

Digital 13.8V 

DDS3 enable signal 

DDS2 enable signal 

DDS1 enable signal 

TX control signal 

GND 

PLL power 9V (Pass through) 
PLL power 5V (Pass through) 
GND 
-6V (Pass through) 

PLL power 5V (Pass through) 

PLL power 9V (Pass through) 
Power control signal 

13.8V 

13.8V 

Digital 13.8V 

Digital 13.8V 

Thermal protection 

Reflected wave analog voltage 
Forward wave analog voltage 
Enable for 1C1 on FILTER board 
Serial data for 1C1 on FILTER board 
Serial clock for IC1 on FILTER board 
AT-300 control signal 
AT-300 control signal 
6kHz filter select signal 
3kHz filter select signal 
15kHz filter select signal 
Digital 5V 
Main encoder pulse A 
Main encoder pulse B 
Digital GND 
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Internal AT speed control signal 
Internal AT control select signal 
Reference voltage for A/D convertor 
Motor 2 control signal 

Motor 2 control signal 

Motor 2 position voltage 

Motor 1 control signal 

Motor 1 control signal 

Motor 1 position voltage 

GND 
GND 


Communication inhibit signal from TS-870S 
Communication inhibit signal from personal computer 
TX data from TS-870S 

RX data from personal computer 
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TS-8708 
TERMINAL FUNCTION 


Key jack sensing signal 1 LED goes off control signal 
Electronic keyer dash signal 2 KO Key input 0 
Electronic keyer dot signal 3 K1 Key input 1 
g GND GND 4 K2 Key input 2 
1Om HO DSP control data bus 5 K3 Key input 3 
Wi al ali DSP control data bus 6 K4 Key input 4 
Tea tz DSP control data bus 7 K5 Key input 5 
Wey ae DSP control data bus 8 K6 key input 6 
14 |H4 DSP control data bus 9 K7 Key input 7 
qe)” jin ts} DSP control data bus 10 |PSW Power switch input signal 
16 |H6 DSP control data bus 11. | ENL4 Enable for 1C501 on SW board 
17 A? DSP control data bus Zee EIN Enable for IC502~504 on SW board 
18 |HENA_ |DSPA enable signal 13 |UDA1 | Serial data for SW board 
DSP B enable signal 14 |UCK1 Serial clock for SW board 


DSP read/write control signal 
GND 


15 |LATC  |AT tune LED control signal 
16 | TXC TX control signal (TX LED control) 


2 DSP control address bus vy RES 1C501~504 reset signal 
3 DSP control address bus SV SV 

4 |HA2 DSP control address bus Digital 5V 

5 GND GND Digital GND 

6 BEEP Beep control signal 

7 MD Microphone down signal Width encoder pulse B 
8 MU Microphone up signal WEBA_ | Width encoder pulse A 
i) SS Standby switch SENB | Shift encoder pulse B 


10 |GND GND 
(aii SENG Key down signal 

12 |DRST_ | DSP reset signal 

See yCKY TX wave control signal 

14 |RXC RX control signal 

1S xe TX control signal 

16 |AMUT {AF mute signal 

17. |VCEN — | TX-RX unit 1C26 enable 

18 |UCK2 | TX-RX unit serial clock 

19 |UDA2 | TX-RX unit serial data 

20 |DREN  |DRU-3 control enable signal 

21 PLUL TX-RX unit PLL unlock signal 

Zoe ieicEN TX-RX unit PLL control enable signal 
23 |EOM DRU-3 end of message 

24 |VBSY | VS-2 busy signal 

VS-2 synthesize control signal 

GND 
Digital 5V 
AGC VR analog voltage 
VKEY KEY VR analog voltage 
VPRC {PROC VR analog voltage 
VMON_ | MONI VR analog voltage 
Digital GND 


SENA | Shift encoder pulse A 
GND 


Digital 5V 
RENB_ |RIT encoder pulse B 
10 |RENA_ |RIT encoder pulse A 
11. | VAF AF VR analog voltage 
12S RE RF VR analog voltage 
GND 


Digital 5V 
16 |CENB_ | Click encoder pulse B 
17. |CENA_ {Click encoder pulse A 
NB VR analog voltage 
SQL VR analog voltage 
GND 


Standby switch 


GND 
-6 -6V 
RF mute signal 


Enable for IC7 on RF board 
ENR2 Enable for |C2 on RF board 
10 |ENR1 Enable for. IC1 on RF board 
11 UDA2 | Serial data for RF board 
Serial clock for RF board 


Digital 5V 
VCAR | CAR VR analog voltage 
VDLY DELAY VR analog voltage 
VMIC MIC VR analog voltage 
PWR VR analog voltage 
Digital GND 


Thermal protection 


Digital 5V 15 |ALM ALC meter analog voltage 
Digital 13.8V 16 |VSR Reflected wave analog voltage 
Digital 13.8V 1h INES Forward wave analog voltage 
LCD driver control enable signal 18 | 6K 6kHz filter select signal 

LCD driver control enable signal 3K 3kHz filter select signal 


20 |15K 15kHz filter select signal 


CONTROL UNIT (X53-356X-XX) (B/4) : SW 


CN501 1 DGND | Digital GND 
2 5D Digital 5V 


LCD driver control serial data 
LCD driver control serial clock 
LCD goes off control signal 
LCD dimmer control signal 
GND 
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DREN 
SD 


TERMINAL FUNCTION 


Function 
5V 
1C501~504 reset signal 
TX control signal (TX LED control) 
AT tune LED control signal 
Serial clock 
Serial data 
1C502~504 enable 
IC501 enalbe 
Power switch output signal 
Key output 7 
Key output 6 
Key output 5 
Key output 4 
Key output 3 
Key output 2 
Key output 1 
Key output 0 
LED goes off control signal 


Standby switch 
Microphone down signal 
Microphone up signal 

8V for microphone 

GND 

MIC GND 

Microphone signal output 


TX IF output (455kHz) 

TIF GND 

RX IF input (455kHz) 

RIF GND 

Local 4 input (466kHz) 

LO4 GND 

FM modulation output (To PLL) 
FMD GND 

Microphone signal input 
MIC GND : 
GND 

Microphone standby switch 
Microphone up 
Microphone down 

8V for microphone 

GND 

MIC GND 

Microphone signal output 
DRU-3 playback signal input 
Digital 5V for DRU-3 

GND 

End of message (End : "H") 
Over flow signal (Over flow : "L’) 
DRU-3 enable 

DRU-3 serial data 

DRU-3 clock 

Audio signal 

GND 

VS-2 control data 

VS-2 control data clock 
VS-2 busy 

VS-2 synthesize control 

5V for VS-2 

| GND 
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DSP data address 

DSP data address 

DSP data address 

GND 

Beep control signal 
Microphone down signal 
Microphone up signal 
Standby switch 

GND 

Key down signal 

DSP reset signal 

TX wave control signal 

RX contro! signal 

TX control signal 

AF mute signal 

IC26 enable 

Serial clock for TX-RX unit 
Serial data for TX-RX unit 
DRU-3 enable 

TX-RX unit PLL unlock signa! output 
TX-RX unit PLL enable 

DRU-3 end of message signal output 
VS-2 busy signal 

VS-2 synthesize control signal 
GND 

GND 

TX inhibit signal from TS-870S 
TX inhibit signal from personal computer 
TX data from TS-870S 

RX data from personal computer 
Key jack sensing signal 
Electronic keyer dash signal 
Electronic keyer dot signal 
GND 

DSP data bus 

DSP data bus 

DSP. data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP A enable signal 

DSP B enable signal 

DSP read/write control signal 
Analog 13.8V 


AF input when headphone through 
GND 
Headphone AF output 


AGC voltage 

Keying signal 

Speaker signal output 
Internal speaker AF output 
GND 


CN No. 
CN13 | Coaxial 


GND 
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OMHz reference signal for PLL, DPS (From PLL) 
D 


GN 


Key switch signal 


GND 
RTTY signal 
GND 

RTTY signal 


RX audio output 
ANO GND 


Squelch open : GND, Squelch close : open 
S-meter voltage output 


GND 


Standby switch when using PKD input 
(Front panel microphone input is muted) 


TX input 
PKD GND 
Standby switch 


External speaker signal output 
Signal input when external speaker not connected 


Electronic keyer dash signal 
Electronic keyer dot signal 


Open when using paddle 


TERMINAL FUNCTION 
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L5-38/05 


GND 
Key Jack sensing signal 


Key down signal 
GND 


RX data from personal computer 
TX data from TS-870S 


TX inhibit signal from TS-870S 
TX inhibit signal from personal computer 


GND 

LCD dimmer control signal 

LCD goes off control signal 
LCD driver control serial clock 
LCD driver contro! serial data 
LCD driver control enable signal 
LCD driver contro! enable signal 
Digital 13.8V 

Digital 13.8V 

Digital 5V 
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LCD ASSY (B38-0736-05) 


Foil side view 


INVERTER 


TS-870S pcesoarp views 
LCD ASSY (B38-0736-05) 
Component side view 
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RF UNIT (X44-3210-00) (C/9) 
Component side view 


VCO2 (X58-3390-03) 
Component side view 


PCBOARDVIEWS |10-8/05 


RF UNIT (X44-3210-00) (C/9) 
Foil side view 
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[=] Component side 
Foil side 


VCO2 (X58-3390-03) 
Foil side view 
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1L5-G/US PC BOARD VIEW Co giyat unm 0x45-351X-XX) (A/5) : FINAL 


Component side view 
0-00 : K,P,M,M2,X 
2-71 : E,E2,E3,E9 


Component side 
Foil side 
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FINAL UNIT (X45-351X-XX) (a/5): Fina. 4 PC BOARD VIEW TS-8705 


Foil side view 
0-00 : K,P,M,M2,X 
2-71 : E,E2,E3,E9 


Component side 
Foil side 
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TS-870S PC BOARD VIEW — ss pinatunn PCRRENTT (B/5) : FILTER 


[=] Component side Component side view 0-00: K,P,M,M2,X 2-71: E,E2,E3,E9 
[) Foil side 
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FINAL UNIT (X45-351X-XX) (B/5): FILTER PC BOARD VIEW if -8/05 


Foil side view 0-00:K,P,M,M2,X 2-71: £,E2,E3,E9 


[} Component side 
["} Foil side 
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|S5-3/05 PC BOARD VIEWS 


FINAL UNIT FINAL UNIT 
(X45-351X-XX) (D/5) : AVR (X45-351X-XX) (D/5) : AVR 
Component side view Foil side view 

0-00 : K,P,M,M2,X 0-00 : K,P,M,M2,X 

2-71 : E,E2,E3,E9 2-71 : E,E2,E3,E9 


2 FINAL UNIT FINAL UNIT 
(X45-351X-XX) (E/5) (X45-351X-XX) (E/5) 
: RELAY : RELAY 
Component side view Foil side view 
0-00 : K,P,M,M2,X 0-00 : K,P,M,M2,X 


2-71 : E,E2,E3,E9 2-71 : E,E2,E3,E9 
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Component side 


Foil side 


TS-870S pcsoarp qt 


CONTROL UNIT (X53-356X-XX) (D/4) : MIC 
Component side view . 

0-11: K,P 0-21:M 0-22:M2 0-71: X 
2-71:E 2-72:E2 2-73:E3 2-74: E9 


X53-356 D/4 ---J72-0362 — 
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CONTROL UNIT (X53-356X-XX) (D/4) : MIC 
Foil side view 

0-11:K,P 0O-21:M 0-22:M2 0-71: X 
2-71:E 2-72: E2 2-73:E3 2-74:E9 


JT2-0362 


“<“Y¥53=356 D/a" 


“~} Component side 
C1] Foil side 
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DRU-3 (DIGITAL RECORDING UNIT) 


DRU-3 Circuit Diagram 


X43-3090-20 


1C901, 902 : MB88306PF 
1C903 : M62003FP 
1C904 : ISD2560GI 
IC905 : TC74HC112AF 


LOAD RESET 
00 
O01 
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TS-8705 


PG-2Z External View 


PG-2Z Parts List 


New 
Parts No. parts | 


PG-2Z (DC CABLE) 


Description 


E30-3157-15 | DC cable assy 


FQ5-2531-05 | Fuse (25A/32V) 
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BSS, 


GENERAL 


TRANSMITTER 


TS-870S 


SPECIFICATIONS 


Item 
Mode 
Number of memory channels 
Antenna impedance 
Supply voltage 


Grounding method 
Current 


Transmit (Max.) 
Receive (No signal) 
Usable temperature range 


Frequency stability (-10°C to +50°C) 
Frequency accuracy (At room temperature) 
Dimensions [W x H x D] 


(Projections included) 
Weight 
Frequency range 


160m band 
80m band 
40m band 
30m band 
20m band 
15m band 
12m band 
10m band 


SSB, CW, FSK, FM 


Output power’> 


Modulation 


Spurious emissions 
Carrier suppression 
Unwanted sideband suppression (Modulation frequency 1.0kHz) 
Maximum frequency deviation (FM) | Wide 
Narrow 
Transmit frequency characteristics (-6dB) 
(TX lower cutoff : 300Hz, TX bandwidth : 2.3kHz) 
XIT shift frequency range 


Microphone imppedance 

1.81MHz : Europe, France, Holland; 1.83MHz : Belgium, Spain 
1.85MHz : Belgium, France, Holland, Spain 

3.8MHz : Europe, Belgium, France, Holland, Spain 

7.1MHz : Europe, Belgium, France, Holland, Spain 

Belgium, Spain : 10W fixed on 160m band 


Rating 
J3E (LSB, USB), A1A (CW), A3& (AM), F3E (FM), F1D (FSK) 
100 
50Q (With Antenna Tuner 20 to 15022) 
DC 13.8V + 15% 
Negative ground 


-10°C to +50°C (+14°F to +122°F) 
Within +10PPM 

Within +10PPM 

330 x 120 x 334 mm/13.0 x 4.72 x 13.1 in 
(339 x 135 x 375 mm/13.3 x 5.31 x 14.8 in) 
Approx. 11.5kg (25lbs) 

1.8°' to 2.0°*°MHz 

3.5 to 4.0°MHz 

7.0 to 7.3°°*MHz 

10.1 to 10.15MHz 

14.0 to 14.35MHz 

18.068 to 18.168MHz 

21.0 to 21.45MHz 

24.89 to 24.99MHz 

28.0 to 29.7MHz 


20W or less 
Balanced 
Reactance 
Low level 
—60dB or less 
50dB or more 
50dB or more 
+5kHz or less 
+2.5kHz or less 
300 to 2600Hz 


+9.99kHz 
600Q 
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TS-870S 


SPECIFICATIONS 


Rating 


| Circuit type 


Frequency range 100kHz to 30MHz 
| Intermediate frequency 1st : 73.05MHz, 2nd : 8.83MHz, 3rd : 455kHz, 4th : 11.3kHz 
| Sensitivity SSB, CW, FSK 100kHz to 500kHz 1nV or less 
(At 10dB (S+N)/N) 500kHz to 1.62MHz’® 4uV or less 
1.62MHz"® to 24.5MHz | 0.2uV or less 
| 24.5MHz to 30MHz 0.13uV or less : 
| aN TOOKHa to 5O0KHs 
(At 10dB (S+N)/N) 500kHz to 1.62MHz’® 31.6uV or less 
1 62MHa" to 24.62 
24.5MHz to 30MHz 2uV or less 
FM (At 12dB SINAD) | 28MHz to 30MHz 0.25uV or less 
if | Selectivity SSB Lo: 300HZz, Hi : 2600Hz -6dB : 2.3kHz, -60dB : 3.3kHz 
a CW Width : 200Hz -6dB : 200Hz, -60dB : 450Hz 
a FSK Width : 500Hz -6dB : 500Hz, -60dB : 1000Hz 
AM Lo: 100Hz, Hi : 4000Hz -6dB : 9kHz, -60dB : 12kHz 
FM Width : 14kHz -6dB : 14kHz, -60dB : 18kHz 
| Image rejection (1.8MHz to 30MHz) 80qB or more 
1st IF rejection (1.8MHz to 30MHz) 80dB or more 
Notch filter atteneuation 40dB or more 
Squelen sensitivity | SSB, OW, FSK, AM 
z 
Audio outout (GQ, 10% distortion) 
Audio output impedance 


*6 1.705MHz : Canada, U 


Quadruple conversion superheterodyne 


S.A. 


Specifications are subject to change without notice or obligation due to ongoing technological developments. 


KENWOOD CORPORATION 


14-6, Dogenzaka 1-chome, Shibuya-ku, Tokyo 150, Japan 


KENWOOD SERVICE CORPORATION 
P.O. BOX 22745, 2201 East Dominguez Street, Long Beach, CA 90801-5745, U.S.A. 


KENWOOD ELECTRONICS LATIN AMERICA S.A. 
P.O. BOX 55-2791 Piso 6 Plaza Chase Cl. 47 y Aquilino de la Guardio Panama, Republic of Panama 


KENWOOD ELECTRONICS CANADA INC. 
6070 Kestrel Road, Mississauga, Ontario, Canada L5T 1S8 


KENWOOD ELECTRONICS DEUTSCHLAND GMBH 


Rembrucker Str. 15, 63150 Heusenstamm, Germany 


KENWOOD ELECTRONICS BENELUX N.V. 
Mechelsesteenweg 418 B-1930 Zaventem, Belgium 
TRIO-KENWOOD FRANCE S.A. 

13, Boulevard Ney, 75018 Paris, France 


TRIO-KENWOOD U.K. LIMITED 
KENWOOD House, Dwight Road, Watford, Herts. WD1 8EB United Kingdom 


KENWOOD ELECTRONICS NEDERLAND B.V. 
Amsterdamseweg 35, 1422 AC Uithoorn, The Netherlands 
KENWOOD ELECTRONICS ITALIA S.p.A. 

Via G. Sirton, 7/9 20129 Milano, Italy 


KENWOOD IBERICA S.A. 
Bolivia, 239-08020 Barcelona, Spain 


KENWOOD ELECTRONICS AUSTRALIA PTY. LTD. 

(A.C.N. 001 499 074) 

P.O. Box 504, 8 Figtree Drive, Australia Centre, Homebush, N.S.W. 2140, Australia 
KENWOOD & LEE ELECTRONICS, LTD. 


Unit 3712-3724, Level 37, Tower one Metroplaza, 223 Hing Fong Road, Kwai Fong, N.T , Hong Kong 
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SERVICE MANUAL 


KENWOOD 


© 1995-8 PRINTED IN JAPAN 
B51-8296-00( N) 1360 


aoe 


Knob Knob Knob 
(K29-4982-03) x 3 (K29-4991-03) (K29-4967-03) x 2 
Knob Badge Knob Badge | 
(K29-4980-03) x 9 (B43-1045-04) (K29-4990-03) | (B43-1101-04). | 
| | | | | 

| | 
Knob | Front glass Knob | Knob | 
(K29-4978-03) | (B10-1227-03) 


| (K29-4992-03) | 


(K29-4989-03) 
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| 
| 
| | 
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i i | | 


| | Foot B | Knob 
(J02-0474-05) x 2 | | (K29-4982-03) x 4 
| 
| | 
Knob Knob Knob ring Knob | Knob 
(K29-4969-03) x 2 (K29-4969-03) x 2 (K29-4966-04) (K29-4968-03) x 2 | (K29-4969-03) x 2 
Cylindrical receptacle Knob Knob Knob 
(E06-0858-15) (K29-4970-03) x 4 (K21-1102-04) (K29-4970-03) x 2 
Phone jack 
(E11-0462-05) 
A B 
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a7 | | Knob | Knob | Knob 
Knob \Knob | | Me | ne no 
| (29-4987-03) | (K29-4983-03) , (K29-4981-03) | 
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pene pee | Knob Knob Knob 
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| | | 
Knob Knob Knob | 7 ee 
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CIRCUIT DESCRIPTION 


Frequency Configuration 
The TS-870S is quadruple conversion in receive 
mode. As a transmitter, it is quadruple conversion in 
non-FM modes and double conversion in FM mode. 
The fourth 11.3kHz IF signal is converted from ana- 
log to digital, connected to the DSP in receive mode, 
and decoded. In transmit mode, the microphone input 


ANT 


fIN 


CX) 8.83MHz isis 


TX MIX 4 TX MIX 3 


ee 
x<)--\_/ 
oes ie 


es 8.83MHz OS wi eS . 
SS OIA 
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signal is converted from analog to digital and applied to 
the DSP. It is converted from digital to analog, passed 
through a mixer, and becomes the 455kHz TIF signal. 
In FM mode, however, only 455kHz carriers are output 
from the DSP. 


455kHz TX MIX 1 


O MIC INPUT 


AF OUTPUT 


as fLo4 


fLo3 


Local frequency 1 


LO1 ~~) LO2A LO3 LO4 Local frequency 2 
73.08~ 64.22MHz 8.375MHz (455+f)kHz Local frequency 3 
103.05MHz Local frequency 4 
tule O O f : LO4 mode offset 
FM 
Fig. 1 Frequency configutation 


@ Frequency configuration 

When the receiver frequency by fiIN from the an- 
tenna in SSB mode |s zero beat (namely, at zero to the 
SSB signal with a carrier point of fIN), the relationship 
between these signals is expressed by the following 
equation. 

fiIN = fL01-fLO2-fLO3-fLO4+f .... (1) 

Since all these frequencies are generated by the 
PLL or DDS circuits as shown in the PLL block diagram 
in Figure 2, the receiver frequency is determined only 
by the reference frequency fSTD, the PLL dividing ratio 
and DDS data. Therefore, the reference frequency ac- 
curacy equals the operating frequency accuracy. 

The accuracy of the reference oscillator used in the 
TS-870S is 10ppm (-10 to +50°C). If the temperature- 
compensated crystal oscillator (TCXO) SO-2 is used, 
_the accuracy becomes 0.5ppm (-10 to +50°C). 


The TS-870S local oscillator and CAR DDS are inde- 
pendent of each other. However, they can be oper- 
ated like a cancel loop configuration by changing the 
CAR and local oscillator PLL data simultaneously via a 
microprocessor. This function allows a shift (fLO1, 
fLO3, fL04) by the mode change to be performed and 
the band width of the slope tune to be varied (fLO1, 
fLO3, fLO4). 

When used as a transmitter in SSB mode or in other 
modes, likewise the frequency is determined by the 
reference frequency fSTD and dividing ratio. The dis- 
play frequencies in the modes are listed in Table 1. In 
the FSK mode, the TS-870S displays the mark trans- 
mitter frequency. 


CIRCUIT DESCRIPTION 


In CW mode, the TS-870S receiving pitch can be 
changed to the required frequency in 50Hz steps with 
the desired signal remaining in the center of the IF filter 
band-pass (Variable CW pitch system). Since the re- 
ceiving pitch varies along with the transmitter side 
tone, it is possible to zero-beat by receiving the desired 
signal at the same pitch as the side tone. 

FM transmission is obtained in this system by 
modulating the fLO2 via application of the audio signal 
from the microphone to the VCO2. 


Mode Display frequency 
USB, LSB | Carrier point frequency 


CW | Transmission carrier frequency 
FSK Mark transmitter frequency 


AM, FM | |F filter center frequency 


Table 1 Display frequency in each mode 


PLL Circuit 


The TS-870S PLL circuit consists of a PLL loop that 
includes DDS covering a frequency range between 
30kHz to 30MHz in 10Hz or 1Hz steps in accordance 
with the 20kHz reference frequency; DDS that gener- 
ates other local oscillators (LO3, LO4); and a PLL loop 
that produces LO2A. 

The dividing ratio data to each PLL loop and the DDS 
data are controlled by a microprocessor. Each loop is 
controlled by a single crystal frequency control system 
according to the reference frequency fSTD. (See the 
PLL block diagram in Figure 2.) 


@ Reference signal generation circuit 

The reference frequency fSTD used for frequency 
control is determined by the 20MHz crystal oscillator 
(X800 and Q800 : 2SC2714). One reference frequency 
is output as the reference signal fREF for the PLL and 
DDS in the PLL section. The other is sent to the TX-RX 
unit and used as the PLL reference signal for the PLL 
and DSP. 

The crystal oscillator may be replaced by an optional 
TCXO (SO-2), and the TCXO may be switched to with 
Slide switch S800. 

If the optional TCXO (SO-2) is installed, the S800 
switch must be set to the SO-2 position. 


@ LO2 (PLL section) 

Q1: 2SK508NV in VCO2 (A501 : X58-3390-03) gen- 
erates 64.22MHz. The 20MHz reference frequency 
fREF is applied to pin 15 of IC509 : MB86001PF, and is 
divided internally by a factor of 1000 (4000 in FM 
mode) to produce a 20kHz (5kHz in FM mode) compari- 
son frequency. 

The VCO2 output is applied to pin 6 of IC509: 
MB86001PF, and is internally divided by a factor of 
3211 (12844 in FM mode). It is compared, with the 
20kHz (5kHz in FM mode) signal using the phase com- 
parator. The VCO2 frequency is locked. The division 
ratio is transmitted from the control unit. 

The output from PLL2 is passed through buffer 
Q539, amplified by amplifier Q532, passed through a 
low-pass filter, its impedance is converted, and is then 
output to the RF section as LO2A. 


@ LO1 (PLL loop) 

Four VCOs and uses 0520 to Q523 : 2SK508NV x 4 
to generate 73.08MHz to 103.05MHz. The 20MHz ref- 
erence frequency fREF is applied to pin 15 of PLL IC 
IC507 : MB86001PF, and is internally divided by a fac- 
tor of 20 to produce a 1MHz comparison frequency. 
The output is passed through amplifier Q524, and a 
band-pass filter. One output is passed through buffer 
Q526 : 2SC2996 and a low-pass filter and goes to the 
RF section. 

The other output signal is passed through buffer 
Q525 : 2SC2714 and applied to pin 5 of mixer IC508 : 
SN76514. Asignal of 54.54 to 55.54MHz is input to pin 
11 of IC508 and converted to a signal of 18.0 to 
48.0MHz. This signal is output from pin 13. The signal 
is passed through a high-pass filter, a low-pass filter, 
and amplifier Q531 : 2SC2714 and Q530 : 2SC2712, 
and goes to pin 6 of PLL IC IC507 : MB86001PF. 

This signal is internally divided by N, and compared 
with the 1MHz signal using the phase comparator. The 
mixer output frequency Is locked in 1MHz steps. The 
division ratio N is transmitted from the control unit as 
data (N : 18 to 48) corresponding to OMHz to 30MHz in 


'1MHz steps. One of the four VCOs is selected accord- 


ing to the VCO change signal (VBO to VB3) sent from 
the control unit. 
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Q520,521,522,523 


VCO select signal 2SK508NV(K52) 
Q512 VBO~VB3 
2SC2714(Y) D501 : 73.08~80.54MHz 
vco1 RLS73 : 80,©4~87.54MHz 
SS REF 20MHz : 87.54~94.54MHz 
To TX-RX : 94.54~103.05MHz 


1C507 MB86001PF 


T—__s800 oe als 527,528,529 0524 0526 
2SC2714(Y) | 2SC2712(Y) 2SC3722K(R) 2SC2714(Y) 2SC2996(Y,0) Bx 
0 fSTD fREF 73 O8= 
_ LPF : 
DP be = > 103.05MHz 
Q800 To RF 
2SC2714(Y) 
0513 
20MHz 2SC2714(Y) Q530 Q531 1C508 
2SC2712(Y) 2SC2714(Y) SN76514N 


18~48MHz Q525 


2SC2714(Y) 


1C500 Q500 54.54~ 
F71022 2SC2712(Y) SN16913P 2SC2712(Y) 55.54MHz 


PS LPF Og BPF ES %) BPF 


1.46~0.46MHz 5.46~ (C506 
4.46MHz SN16913P 
Q501 1C503 
2SC2712(Y) pPD74HC390G 
ie 
FM select signal SW : On when FM mode 
NFMT O 
FM modulation 0537 2SD1757K 
signal O 0 U 
FMD IC509 MB86001PF 
0534,535,536 | yee sao0.03 0539 0532 
2SC3722K(R) . ; 2SC2714(Y) 2SC2954 


Rin 


LO2A: 
(~) ps i. 64.22MHz 
To RF 


(2SK508NV) 


N1=1/1000 
FM N1=1/4000 


N2=3211 
FM N2=12844 


1C501 10MH Q506 Q507 Q508 
F71022 2SC2712(Y) 2SC2712(Y) 2SC2712(Y) 
LO3: 
=} >) >a fe > 


Wass 8.375MHz 
To CONNECTION 
1.625MHz Q503 Q504,505 8.375MHz 8.375MHz 
1C502 2SC2712(Y) 2SK508NV(K53) 
F71022 


LO4: 
DDS3. DS (455+f)kHz 


To TX-RX 
(455+f)kHz Q510, 511 
2SC2712(Y) 


Fig. 2 PLL block diagram 


lbO-OlU09 


CIRCUIT DESCRIPTION 


DDS1 (IC500 : F71022) generates 1.46 to 0.46MHz 
digital signals. They are converted to analog signals by 
a digital to analog converter (consisting of CP500, 
CP501, and Q500), passed through a low-pass filter, 
and fed to pin 5 of mixer IC505:SN16913P. The 
4MHz signal produced by division of 2OMHz reference 
frequency fREF by divider IC503 : UPD74HC390G by a 
factor of 5 is input to pin 2 of the mixer IC505, and a 
5.46 to 4.46MHz signal is output from pin 1. The out- 
put signal is passed through a band-pass filter and 
buffer Q502, and input to pin 5 of mixer IC506 : 
SN16913P. The 60MHz signal obtained by tripling 
20MHz reference frequency fREF via multiplying circuit 
Q515 is mixed, and a 54.54 to 55.54MHz signal ts out- 
put. This signal is passed through a band-pass filter, 
and goes to pin 13 of mixer IC508. 

DDS1 sweeps the 1.46 to 0.46MHz digital signal 
output in 10 or 1Hz steps, and LO1 covers the 73.08 to 
103.05MHz signal in 10 or 1Hz steps and is output to 
the RF section. 


@ LO3 generation 

DDS2 (|C501 : F71022) generates a digital signal of 
the 1.625MHz basic frequency. It is converted to an 
analog signal by a digital-to-analog converter (consist- 
ing of CP502, CP503, and Q503), and chopped by a 


circuit consisting of Q503 to Q505 so as to extract an 


8.375MHz primary harmonic component. Unwanted 
components are removed by a ceramic filter consisting 
of CF500 and CF501. The resulting signal is passed 
through amplifier Q507, buffer Q508, and a low-pass 
filter, and output to the connection section (final unit) 
as the LO3 signal. 


@ LO4 generation 

DDS3 (IC502 : F71022) generates a (455+f) kHz digi- 
tal signal. It is converted to an analog signal by a digital 
to analog converter (consisting of CP504, CP505, and 
Q510), passed through buffer 511 and a low-pass fil- 
ter, and output to the TX-RX unit as the LO4 signal. 

The LO4 signal is a local oscillator signal used to 
generate a DSP processing signal f from 455kHz. The 
f frequency is described in the local signal section 
(page 14). 


Loop| VCO Comparison fre-| Variable Frequency 
No. quency/divide ratio| divide ratio (MHz) 
vco1 | 1C507 | 1MHz/20 73.08~103.05 


LO2 | VCO2 | 1C509 | 20kHz/1000 3211 64.22 
5kHz/4000 -: FM | 12844 : FM | 


@ Subtone generation 

During FM transmission, the DSP generates a signal 
to which a subtone is added and is then sent to the 
main unit as it is. 


@ PLL data 

The TS-870S has three PLLs to which the main CPU 

sends PLL data based on the displayed frequency. 
- PLL comprising a VFO (PLL section) 

. Local oscillator PLL for frequency conversion (PLL 

section) 

- PLL that generates timing clocks for digital signal 

processing (TX-RX unit) 

The VCOs change with the following conditions. 

- Main encoder change —~ VCO1 (PLL section) 

- Mode change — VCO2 (PLL section) 

Each PLL IC outputs an unlock signal. If any PLL is 
unlocked, the main display indicates "....... "(dots). If 
the unlocked PLL is the TX-RX unit, the sub-display 
shows "Err-FD", and if it is the PLL unit, it shows "Err- 
FE" to indicate that it is unlocked. 

The unlocking of each PLL is output to pin 11 (UL) of 
PLL IC : MB86001PF as unlock data (UNLOCK : LOW). 
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CIRCUIT DESCRIPTION 


@ DDS circuit configuration 

The DDS IC has been developed with standard cells 
to implement a high-speed operation circuit and large- 
capacity ROM at a low cost. 


1) IC configuration 

The IC consists of the following components: 

Two 28 bit registers for setting frequency data, one 
28 bit frequency shift register for addition to the fre- 
quency register, a 23 bit parallel signal input section for 
frequency modulation with a parallel signal, and a data 
entry and selection section. 

Frequency modulation section comprised of a 28 bit 
adder that adds frequency data and frequency modula- 
tion data 

Phase data operation section that adds data from 
the frequency modulation section with the 28 bit phase 
data register 

SIN-ROM that converts phase data to sine data. 


2) Frequency/shift data setting 

Using serial signals synchronized with clock pulses, 
a total of 30 bits (2 bits that specify the destination to 
which data are set and 28 bits for frequency data) are 
set in three internal registers. 


3) Frequency register selection 

The data set in the two frequency registers are se- 
lected by the SLAB input of the DDS IC. This pin 
handles the TXC signal. This function eliminates the 
need for the TS-870S microprocessor to set frequency 
data for each transmission and reception. 


4) Frequency data selection 

The SPSL input of the DDS IC selects whether to 
use the data in the internal frequency shift register or 
the data from parallel input as frequency modulation 
data. 


5) Frequency modulation 

The MDEN input of the DDS IC enables or disables 
frequency modulation. When frequency modulation is 
enabled, frequency data is added, and the result is in- 
put to the phase data operation section. 


6) Phase data operation 

The target frequency phase data Is output by accu- 
mulating 28 bit frequency data in the 28 bit phase accu- 
mulator. f 

Fout=,Fs/278=Dsum 

Fs : DDS IC input frequency/2 
Dsum : Frequency data+Frequency modulation data 

If 27° is set for Dsum when 1/8 Fs is output, the 
phase data must be increased by 7/8. 

A 28 bit absolute value operation has been used 
here, but a 28 bit signed operation can also be used, 
assuming that the MSB is a sign. If complement data 
of 8000000 to FFFFFFFF (hex) is set, the phase moves 
in the negative direction for the positive data. 


7) SIN-ROM 

Phase data from the phase data operation section is 
converted to sine data of 0000 to FFFF (hex) in the 16 
bit offset binary format. 


0000H 


7n/8=-225 
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CIRCUIT DESCRIPTION 


Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
switching circuit K1, and is input to the ATT (-6dB, —- 
12dB) circuit. This distribution circuit is switched when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna is attenuated by about 4dB 
and output to the receiver section in the subsequent 
stage and the EXT RX terminal on the rear. The signal 
to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
cuit, then goes to the BC band attenuation circuit (L7 to 
L9, C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
filter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
(1SV128) is used to change the input to raise the signal 
saturation level when a HIGH signal is input. 


The RF amplifier circuit functions as a low-gain am- 
plifier using Q14 and Q15 . 2SK2218(5) x 2 when the 
frequency is 21.49MHz or lower, and it functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05MHz first IF signal is generated by quad 
mixer Q17 to Q20: 2SK520(K44) x 4. It is passed 
through XF1 73.05MHz MCF, Q24 : 3SK131(M) first 
mixer amplifier, and Q26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signal. The second IF 
signal is divided into two signals, one of which is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signa! 
is input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
fied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and Q461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
Q475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit is adjusted by 
VR1 in the TX-RX unit. 
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CIRCUIT DESCRIPTION 


@ IF filter 

The IF filter consists of a DSP digital filter. If there is 
a HIGH signal outside the DSP filter band, the analog to 
digital converter input level may be saturated, and the 
filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that it does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 
Rating 


73.05MHz 

+7.5kHz or more at 3dB 

+30kHz or less at 40dB 

1.0dB or less 

3.0dB or less 

70dB or more at fo + (500 to 1000kHz) 
70dB or more at fo - (200 to 1000kHz) 
Center frequency deviation | Within +1.5kHz at 3dB 

2kQ + 10% 


Nominal center frequency 
Pass bandwidth 
Attenuation bandwidth 


Insertion loss 


Guaranteed aitenuation 


Terminating impedance 


MCF (L71-0401-05) : RF unit XF1 


Item 


Rating 


Nominal center frequency 8830kHz 

Pass bandwidth +1.5kHz or more at 6dB 
Attenuation bandwidth +1.9kHz or less at 20dB 
+2.75kHz or less at 60dB 
+3.5kHz or less at 80dB 
2dB or less 
6dB or less 

80dB or more in the range 
+3.5kHz to +1MHz 


6002 / 15pF 


MCF (L71-0235-05) : RF unit XF2 


an ses Slee HOTS eye if nineninn ent Rating? *T "7 
Nominal center frequency 8830kHz 


Pass bandwidth +3.0kHz or more at 6dB 
Attenuation bandwidth +16.0kHz or less at 60dB 
+13.0kHz or less at 50dB 
70dB or more with in fo + 1MHz 
(Without spurious in the range 
| fo to fo+500kHz) 

Within 1.0dB 
| Within 1.5dB 
; Terminating impedance f 1850kQ / 2pF 


MCF (L71-0266-05) : RF unit XF3 


Insertion loss 


Guaranteed attenuation 


Terminating impedance 


Guaranteed attenuation 


Insertion loss 
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Item it Rating 

| 8.400MHz 

Within 180 + 40kHz 

‘| 400kHz or less 

9.0dB or less 

Formula : 20 x log [E1+ (2 x E2)] 
Ripple 1.0dB or less (within 3dB band) 
| 25dB or more (6.0 to 10.0MHz) 
50V DC (1 minute) 


100M or more (100V DC) 


Nominal center frequency 


3dB attenuation bandwidth 


20dB attenuation bandwidth 


Insertion loss 


Spurious attenuation 
Voltage capacity 
Insulating resistance 


Input and output impedance 


Ceramic filter (L72-0343-05) : RF unit CF500, 501 


item 
Nominal center frequency 455kHz 


6dB bandwidth +3kHz (455kHz) 
50dB bandwidth +9kHz (455kHz) 
Ripple 2dB or less (within 45542kHz) 


Insertion loss 6dB or less 
60dB or more (within 455+100kHz) 
Input and output impedance 2.0kQ 


Ceramic filter (L72-0319-05) : Final unit CF451 


Center frequency 455+0.20kHz 


Ceramic filter (L72-0333-05) : Final unit CF 452 


Nominal center frequency 455kHz 


6dB bandwidth +7.5kHz or more (455kHz) 
50dB bandwidth +15kHz or less (455kHz) 


Ripple 3dB or less (within 455+5kHz) 
Insertion loss 6dB or less 


35dB or more (within 455+100kHz) 
Input and output impedance 1.5kQ 


Ceramic filter (L72-0366-05) : Final unit CF 453 
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CIRCUIT DESCRIPTION 


Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
switching circuit K1, and is input to the ATT (-6dB, - 
12dB) circuit. This distribution circuit is switched when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna is attenuated by about 4dB 
and output to the receiver section in the subsequent 
stage and the EXT RX terminal on the rear. The signal 
to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
cuit, then goes to the BC band attenuation circuit (L7 to 
L9, C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
filter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
(1SV128) is used to change the input to raise the signal 
saturation level when a HIGH signal is input. 


The RF amplifier circuit functions as a low-gain am- 
plifier using Q14 and Q15: 2SK2218(5) x 2 when the 
frequency is 21.49MHz or lower, and it functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05MHz first IF signal is generated by quad 
mixer Q17 to Q20: 2SK520(K44) x 4. It is passed 
through XF1 73.05MHz MCF, Q24 : 3SK131(M) first 
mixer amplifier, and Q26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signal. The second IF 
signal is divided into two signals, one of which Is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signal 
is input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
fied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and O461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
Q475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit is adjusted by 
VR1 in the TX-RX unit. 
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Fig. 3 Receiver block diagram 
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CIRCUIT DESCRIPTION 


@ IF gain correction 

The total gain changes when the AIP is turned ON or 
OFF or the band is 21.49MHz or higher. To limit the 
changes, the DSP corrects the IF gain. Table 2 lists the 
corrections. When the “AIP S-meter correction” on 
menu No.11 is turned ON, the S-meter is corrected 
when the AIP is turned ON. And since the IF gain is 
corrected greatly, the receiver internal noise output 
becomes large. 


Correction (dB) | 
AIP 

ON1 
(Menu 11 OFF) 


Pre-amp 
gain (dB) 
reference 


ON2 
(Menu 11 ON) 
SSB, CW, FSK only 


Frequency 


30kHz~ 
21.49MHz 
21.49MHz~ 

30.MHz 


Table 2. IF gain corrections 
@ NB circuit 

The noise blanker, like the conventional one, 
branches the signal before the narrow-band filter of the 
8.83MHz second IF, and detects noise, and performs 
blanking using the second IF amplifier as a gate. The 
signal is amplified by Q28, detected by the AGC ampli- 
fication and noise detection circuit consisting of Q29 to 
Q32 and D46, and then a blanking pulse is generated 
by the IC9 comparator. The noise detection circuit Q29 
to Q32 and D46 is separated into segments by a 
jumper in the unit to prevent sneak path. 


Low-Cut 
SLOPE 


Receiving 
signal (SSB) 
Interfering 
signal (CW) 


Interfering 
signal (SSB) 


BAC 


@ Slope tune ; 
The operating principle of SSB-SLOPE-TUNE ts ex- 
plained first. When fol, fL03, and fLO4 in Figure 4 are 
at their normal frequencies, the synthesized bandwidth 
is indicated by A. If the fLo1 frequency is increased by 
Afl and the fLo3 frequency is decreased by Af1, the 
filter of the 8.83MHz band shifts to position B. The 
synthesized bandwidth is indicated by the section over- 
lapped by A and B. When the frequencies of fLO1 and 
fLO3 are lowered by Af2, only the 455kHz second IF 
filter shifts to position C. The synthesized bandwidth is 
indicated by the section overlapped by B and C. 

Therefore, high frequencies are cut off by increasing 
the fLO1 frequency and decreasing the fLO3 frequency. 
Low frequencies are cut off by decreasing the fLO3 and 
fLo4 frequencies. The TS-870S enables these opera- 
tions using the DSP filter. 

In SSB mode, slope tune high cut/low cut is 
switched by using the filter select control : in CW 
mode, the WIDTH (bandwidth)/SHIFT (center fre- 
quency) is changed, and in FSK mode, the WIDTH 
(bandwidth) is changed. The microcomputer in the 
control unit sends filter select data to the DSP, and 
slope tuning is carried out by changing frequency data 
given to the PLL and DDS. The second IF (8.83MHz) 
and third IF (455kHz) filters are selected to carry out 
slope tuning effectively. Tables 3 and 4 list filter selec- 
tions, slope tuning and analog filter high cut/low cut 
amounts. Slope tuning low cut/high cut can be 
switched in AM mode, and the WIDTH can be 
switched in FM mode by using DSP filters only, and the 
analog filter is fixed to 15kHz. 


73.05MHz 8.83MHz 


455kHz 


LO2A 
64.22MHz fixed 


Fig. 4 SSB slope tune operating principle 
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a < High cut position 
0.6k SL OP OT | Le 0k Fee 


Filter selection 
3kHz filter 
6kHz filter 
15kHz filter 
Default 


Low cut posotion (8.83MHz filter) High cut amount 
(455kHz filter) Low cut amount 


Table 3 SSB slop tuning and analog filter high/low cut (Hz) 


[| 400 [#50 [500 | 560] 600 | 050 | 700 | 760] 800 | e50 | 000 | 960] 1000 
75 | 725 | 775 | 825 | 875 | 925 | 975 
550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 

300 | 380 | 400 | 450 | s00 | 550 | 600 | 650 | 700 | 750 | 800 | @50 | 900 
600_| 650 | 700 | 750 | 800 
Fe00 | 100] 150” | 200 | 250” [ 300 | aso | 400 | 460. [500 | 550 
| 1000__| -100 | -s0 | o | 50 | 100 | 150 | 200 | 250 [300 | 350 


i 
Filter width 


< Filter center position 


N 
j=) 
jo) 


are] Default 


Table 4-1 CW WIDTH/SHIFT low cut amount (Hz) 


1825 | 1775 | 1728 | 1676 | 1625 | 1575 
F600 | 4700 | 7650 | 1600 | 1650 | 1500 | 1450 | 1400 | 1350 | 1300 | 1250 | 1200 [1150 | 1700. 
1360 


a a 
Filter width 


< Filter center position 


Tae Default 


Table 4-2. CW WIDTH/SHIFT high cut amount (Hz) 


ew wi Vo 


CIRCUIT DESCRIPTION 


@ IF filter 

The IF filter consists of a DSP digital filter. If there is 
a HIGH signal outside the DSP filter band, the analog to 
digital converter input level may be Saturated, and the 
filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that it does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 


Nominal center frequency | 73.05MA2 
Pass bandwidth +7.5kHz or more at 3dB 


Attenuation bandwidth +30kHz or less at 40dB 
1.008 or less 
Insertion loss 3.0dB or less 


Guaranteed aitenuation 70dB or more at fo + (500 to 1000kHz) 
70dB or more at fo - (200 to 1000kHz) 


Center frequency deviation | Within +1.5kHz at 3dB 
Terminating impedance | 2k£10% 


MCF (L71-0401-05) : RF unit XF1 


Nominal center frequency 8830kHz 
Center frequency deviation | Within +150Hz at 6dB 
Pass bandwidth +1.5kHz or more at 6dB 


Attenuation bandwidth +1.9kHz or less at 20dB 
+2.75kHz or less at 60dB 
+3.5kHz or less at 80dB 


2d8 or less 
6d8 or less 


‘Guaranteed attenuation 80qB or more in the range 
+3.5kHz to +1MHz 
Terminating impedance 600Q / 15pF 


MCF (L71-0235-05) : RF unit XF2 


SS ee 
Attenuation bandwidth +16.0kHz or less at 60dB 

_ ae +13.0kHz or less at 50dB 
Guaranteed attenuation 70dB or more with in fo + IMHz 

(Without sourious in the range 
fo to fo+500kHz) 

Insertion loss Within 1 5dB 

1850kQ2 / 2pF 


Terminating impedance 


MCF (L71-0266-05) : RF unit XF3 
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Nominal center frequency 8.400MHz 
3dB attenuation bandwidth Within 180 + 40kHz 
20dB attenuation bandwidth 


Insertion loss 


Ripple 


Spurious attenuation 


Voltage capacity 5O0V DC (1 minute) 
IOOMA oF more (100 DO) 
Input and output impedance 


Nominal center frequency : 
6dB bandwidth | E3kHZ(455KH2 | 


[input andoutputimpedarce [20g 


Ceramic filter (L72-0319-05) : Final unit CF451 


SNe Sti ea Rating 
[Center frequency —_~+d| aBsEODO TY 
[608 bandwidth ——=«d; 2.9 to 3.2K 
Fe0d8 bandwidth | A 7k orless 
 inpofendfeutput mpedanes [an 


Ceramic filter (L72-0333-05) : Final unit CF452 


Nominal center frequency © 455kHz , 


Ceramic filter (L72-0366-05) : Final unit CF453 


6dB bandwidth +7.5kHz or more (455kHz) . 


Mw Vi Uy 
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CIRCUIT DESCRIPTION 


@ IF gain correction 

The total gain changes when the AIP is turned ON or 
OFF or the band is 21.49MHz or higher. To limit the 
changes, the DSP corrects the IF gain. Table 2 lists the 
corrections. When the “AIP S-meter correction” on 
menu No.11 is turned ON, the S-meter is corrected 
when the AIP is turned ON. And since the IF gain is 
corrected greatly, the receiver internal noise output 
becomes large. 


Correction (dB) 
AIP Pre-amp 
ON2 rE gain (dB) 
(Menu 11 ON) | reference 
SSB, CW, FSK only 


Frequency | OFF ON1 
(Menu 11 OFF) 


30kHz~ 
30.MHz 


Table 2 IF gain corrections 


@ NB circuit 

The noise blanker, like the conventional one, 
branches the signal before the narrow-band filter of the 
8.83MHz second IF, and detects noise, and performs 
blanking using the second IF amplifier as a gate. The 
signal is amplified by Q28, detected by the AGC ampli- 
fication and noise detection circuit consisting of Q29 to 
Q32 and D46, and then a blanking pulse is generated 
by the IC9 comparator. The noise detection circuit Q29 
to Q32 and D46 is separated into segments by a 
jumper in the unit to prevent sneak path. 


Low-Cut 
SLOPE 


Hi-Cut 
SLOPE 


Receiving 
signal (SSB) 


Interfering 
“ signal (CW) 


Interfering 
signal (SSB) 


BAC 


@ Slope tune 

The operating principle of SSB-SLOPE-TUNE is ex- 
plained first. When ftO1, fLO3, and fLO4 in Figure 4 are 
at their normal frequencies, the synthesized bandwidth 
is indicated by A. If the fLO1 frequency is increased by 
Afl and the fLo3 frequency is decreased by Af1, the 
filter of the 8 83MHz band shifts to position B. The 
synthesized bandwidth is indicated by the section over- 
lapped by A and B. When the frequencies of fLO1 and 
fLO3 are lowered by Af2, only the 455kHz second IF 
filter shifts to position C. The synthesized bandwidth is 
indicated by the section overlapped by B and C. 

Therefore, high frequencies are cut off by increasing 
the fLo1 frequency and decreasing the fLo3 frequency. 
Low frequencies are cut off by decreasing the fLO3 and 
fLo4 frequencies. The TS-870S enables these opera- 
tions using the DSP filter. 

In SSB mode, slope tune high cut/low cut is 
switched by using the filter select control : in CW 
mode, the WIDTH (bandwidth)/SHIFT (center fre- 
quency) is changed, and in FSK mode, the WIDTH 
(bandwidth) is changed. The microcomputer in the 
control unit sends filter select data to the DSP, and 
slope tuning is carried out by changing frequency data 
given to the PLL and DDS. The second IF (8.83MHz) 
and third IF (455kHz) filters are selected to carry out 
slope tuning effectively. Tables 3 and 4 list filter selec- 
tions, slope tuning and analog filter high cut/low cut 
amounts. Slope tuning low cut/high cut can be 
switched in AM mode, and the WIDTH can be 
Switched in FM mode by using DSP filters only, and the 
analog filter is fixed to 15kHz. 


73.05MHz 8.83MHz 


455kHz 


LO2A LO3 LO4 
64.22MHz fixed 


Fig. 4 SSB slope tune operating principle 
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a 
aoa foo [ia [i [101 [05s maar 


—t 
a sat 


at 


pete 


Filter selection 
3kHz filter 
6kHz filter 
15kHz filter 
Default 


Low cut posotion (8.83MHz filter) High cut amount 
(455kHz filter) Low cut amount 


Table 3 SSB slop tuning and analog filter high/low cut (Hz) 


[00] a0] 500 [550600 | 650] 700 | 760] 800] B50] 900 | 950_] 1000 

[300 | 350 | 400 | 450 | 500 | 850 | 600 | 050 | 700 | 760 | 00 | 650 | 900 | 
aco [200 | 260 | 300 | 360 | 400 | as0_| s00 | s60 | 00 | 650 | 700 | 750 | 00 
F000 | =100-| 60] 0 [60-100] 160" [ 200] 250 [00] 350 [400 | 480 | 600 | 


ali 
Filter width 


< Filter center position 


N 
(2) 
oO 


Lape] Default 


Table 4-1 CW WIDTH/SHIFT low cut amount (Hz) 


[600 | 1700 | 1650 | 1600 | 1850 | 1800 | 1480 | 1400 | 1380 | 1300 | 1250 | 1200 | 

L__] defaur 
Seer 

Filter width 


Table 4-2. CW WIDTH/SHIFT high cut amount (Hz) 
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CIRCUIT DESCRIPTION 


@ Local signals (LO1, LO3, LO4) 
1) LO1 

Table 5 lists LO1 frequency configuration. 

DDS1 varies from 0.46 to 1.46MHz, and when the 
display frequency is multiple MHz (for example, 
14.000MHz), 0.96MHz is output. When the display fre- 
quency is increased, the DDS1 frequency is reduced 
by the amount of change. When the DDS1 frequency 
is reduced to 0.46MHz, the frequency is switched to 
1.46MHz, and when it is increased to 1MHz, the fre- 
quency returns to 0.96MHz (Figure 5). By changing the 
1MHz band in synchronization with the display fre- 
quency, the 1MHz comparison PLL circuit is locked 
and LO1 is generated. 

In Table 5, the 0.96MHz base indicates the DDS out- 
put when the frequency is multiple MHz. The fre- 
quency (UNV) indicates the decimal digits of the MHz 
frequency. (If the display frequency is 14.2MHz, (UNV) 
= 0.2MHz.) DDS is switched by 500kHz, so —-0.5MHz 
< (UNV) < 0.5MHz. 

As described in the slope tuning section, slope tun- 
ing high-cutting is corrected for LO1, so the correction 
is added to the DDS output. SSB H in Table 5 indi- 
cates the correction. Table 3 shows the actual correc- 
tion of SSB _H. (For example, when the high frequency 
is 2.2kHz, the correction SSB H is 0.2kHz.) 

Since RIT and XIT change the receive and transmit 
frequencies by the preset amount, it needs to be cor- 
rected. They areD RIT andD XIT in Table 5. 

The "8.83MHz window-joining" (D 883) in Table 5 is 
determined during adjustment. For example, the 
equation for calculating the DDS output frequency for 
14.2MHz USB. The high-cut frequency is assumed to 
be 2.6kHz. (D 833 is zero.) 

DDS1 : 0.96M - (UNV) — (OFS SSB) + (SSB H) 

= 0.96M - 0.2M - 1.2k -— 0.2k 
= 758.6kHz 
0.96M : Base 
UNV : 14.2M - 14.0M = 0.2M 
OFS SSB (Filter offset) : 1.2k 
SSB H (Slope HI) : -0.2k (See table 3.) 


The LO1 output frequency fLO1 is calculated from 
the frequency configuration in Figure 6. 
fLO1 = fPLL IN + 6OMHz — (4MHz + fDDs1) 
= 32MHz + 6OMHz — (4MHz + 758.6kHz) 
= 87.2414MHz 
Where fPLL IN is the PLL input frequency and foDs1 
is the DDS1 output frequency. 


DDS1 output (MHz) 


Display frequency 
(MHz) 


Fig.5 Relationship between display frequency 
and DDS output frequency 


2) LO3 

Table 6 lists the LO3 frequency configuration. 

The LO3 frequency is 8.375MHz, and is generated 
by the chopper circuit. The DDS2 output frequency is 
1.625MHz. For LO3, slope tuning low-cut/high-cut is 
corrected. SSB H and SSB L in Table 6 indicate the 
corrections. D 833 and D 455 are values determined 
during filter window-joining and adjustment. 

For example, if USB is 14.2MHz, high-cut frequency 
is 2.6kHz, and low-cut frequency is 300Hz, the LO3 fre- 
quency is calculated as follows. It is assumed that 
D 833 and D 455 are zero. 

fLO3 = 1.625MHz + (SSB _H) + (SSB L) 

= 1.625MHz + (-0.2kHz) + 300Hz 
= O20: 1 KEiZ 
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CIRCUIT DESCRIPTION 


3) LO4 

Table 7 lists the LO4 frequency configuration. 

For LO4, correction (OFS SSB) is carried out so that 
a signal passes through a filter according to the mode, 
and the slope tune low-cut (SSB L) is corrected. The 
mode offset is the frequency (11.30859375kHz) used 


for processing by the DSP, and its sign changes with 
the mode. 


The filter is corrected according to each mode by 
LO1 and LO4, slope tuning high-cut is corrected by 
LO1 and LO3, and low-cut is corrected by LO3 and 
LO4. 

In other modes, each local frequency is determined 
by the calculation method as shown previously in 


Tables 5 to 7. 
For example, if USB is 14.2MHz and the low-cut fre- 


quency is 300Hz, the LO4 output frequency is calcu- 
lated as follows. 
fLO4 = 455kHz + (mode offset) + (OFS SSB) + (SSB L) 
= 455kHz + 11.30859375kHz + 300Hz 
= 467.8085938kHz 


DDS1 (1HZ) 
Component [188 | uss | cw | cwa | FSk | FSKR | AM | —M_ 
= (UN 


amen eo Slee seo Poph,o. ] 

Fite offset? paisa] 2k Rs] ae [-s00 | [vao[ [| |, | ||| 

[Smee USES Ae a SMM cH Te A ST PY OT 

Lo vee er A eh mn aOR Roma. 

Seance ee rel Tue Lia WW vikawdes(o0l |. 

pat ane pea——pean ——pa] ——[ — f J 

pa Fem oan] on] ean] oan] om 

Psiopeneh??  Feou| em —pewa|— Fowny Pn] =P ST 
ea 


jc piege wala elas] pet orl 


ales es aT 1 

Esmee sr sal a cM 

*1 : Although receiver data has an ————- value for each mode, the data area for calculation is D OFFSET. 
Transmitter data is fixed because the 8.83MHz filter bandwidth is fixed. 

#9 - 


: Although it has an independent value for each mode, the data area for calculation is D SLOP L. 


*3.: The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 
*4: The LSB and USB may have the same value because the filter bandwidth is wide. 
*5 : The positive direction for adjustment is the direction in which the receive carrier frequency increases. 


*6: The DDS1 variable frequency is 1.45MHz and is shifted by 500kHz. 


Table 5 LO1 frequency configuration 
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; DDS2 (LO3) 
iss 
cz 
CC a A Ce 
rte offset stl ssf | a | nea ea gn wan ins [we eae] =o 
Few pitch” 700. | vipsje= Selo) areal ee a Ee |v Dee] el S| 
Prekinetiy © Mie (ol lee 
CE I a 
Pareto of enon ney Sy PapeRhiy a a a aaa Non] bos PT. |S 

Stone ng SSH) ARRON] wm] ewes eee] eee 
Stone low" paseu| eeu, —_wowa | [-ewo)reeu) fees 
ACE dT CE A A SR GD 


| 465kt2 Windowsoining’’ (Dasa) [os (bass) fs ae a ee ee ee 
| 


- Although it has an independent value for each mode. 
*2 - Although it has an independent value for each mode. 
*3 : The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 
*4 The LSB and USB may have the same value because the filter bandwidth is wide. 
*5 - The positive direction for adjustment is the direction in which the receive carrier frequency increases. 
*6 - Since the DDS2 output frequency is high, 1.625MHz (10MHz — output frequency (8.375MHz)) is output to the DDS. 


Component 


Table 6 LO3 frequency configuration 


DDS3 (LO4) 
Component 
m z 
BASE 455kHz 
| Mode offset (kHz) _| -11.30859375 | +11.30859375 | +11.30859375 | -11.30859375 | -11.30859375 | +11.30859375 | +11.30859375 | +11.30859375 
ee ee 
[ cwipingh ac Slr fre [eSnips 


FSK tone (H/L) +2125 


/+1275 


es al a BE 
Slope low? EEO] ROU] ow] owe] eee ee 


8.83MH2 window-joining 
455kHe windowjoining**® - (0 455 Too eo Oe ee ae 
*1 - Although receiver data has an independent value for each mode. 
Transmitter data is fixed because the 8.83MHz filter bandwidth is fixed. 
*2 - Although it has an independent value for each mode. 
*3 : The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 
*4:The LSB and USB may have the same value because the filter bandwidth is wide. 
*5 : The positive direction for adjustment is the direction in which the receive carrier frequency increases. 


FSK shift (polarity) 
RIT/XIT 
Slope high 


ae = 

LEE So 
p = 
fl) SD 
o ol 


Table 7 LO4 frequency configuration 


| 1O-0/U5 
CIRCUIT DESCRIPTION 


8.83MHz 


NZ 30k<f<30MHz 


VCO2 (Input pin) Except FM mode 
N = 3211 


Except FM mode : 20kHz 
FM mode : 5kHz FM mode 
N = 12844 


Except FM : 1/1000 
FM : 1/4000 

|B | 7.49<<14.49MHz _| 

| D | 21.49k<f<30MHz | 5.46>f> 1.46>f> 


54.54<f< 

vco1 55.54MHz 
(Input pin) 
1MHz 


Fig.6 Frequency configuration 
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CIRCUIT DESCRIPTION 


Transmitter Circuit 

The transmitter system block diagram is shown in 
Figure 7. 

The TS-870S has the same frequency configuration 
as the TS-850 after the DSP generates the IF signal and 
converts it to 455kHz as a basic configuration. 

A difference from the conventional model other 
than DSP modulation is that the TS-870S uses a digital- 
to-analog converter and a microcomputer for various 
controls. This allows for fine control and reduces the 
number of controls needed for adjustment. 

The TIF (second IF) signal output from the TX-RX 
unit goes to the final unit (C/5 connection section). The 
signal is converted from 455kHz to 8.83MHz. The 
8.83MHz third IF signal converted by the Q470 and 
Q471: 3SK131(M) mixer is switched to the transmitter 
by the D450 diode switch, and output from CN412 to 
the RF unit (A/9 RF section) as TR88 signal. 

The signal input to CN10 of the RF unit is passed 
through the 8.83MHz IF filter used for both transmis- 
sion and reception. During transmission, XF3 BW: 
5kHz is selected by D69 and D67 and the filter attenu- 
ates the components outside the band. The transmit 
signal switched by D68 is amplified and ALC-controlled 
by the Q39 ALC amplifier, and the resulting signal goes 
to the D49 TX gain control circuit. This circuit controls 
the gain at the transmission stage according to the 
given voltage via a variable attenuator of a pin diode. 
The control voltage is controlled by a microprocessor, 
and is used to set the gain for each band or set the gain 
with the PWR knob and mode. 

The third IF signal is then converted to the 
73.05MHz fourth IF signal by the Q37 and O38 : 
35K131(M) mixer. The signal is passed through the LC 
filter, and is converted to the target frequency by the 
final local oscillator LO1 at the Q35 and Q36 : 
3SK184(R) mixer. The signal is passed through the ra- 
diation filter and the band-pass filter used by both the 
transmitter and receiver sections to attenuate the spu- 
rious outside the band. The band-pass filter output is 
amplified by Q5 : 2SC2954, and output to the final unit 
(A/5 final section) from CN4 as the drive signal. 


@ TX-AGC 

The DSP controls the input level until it starts modu- 
lation. It is like AGC applied to the microphone ampli- 
fier, and when the input level exceeds the certain level, 
the amplifier gain decreases to keep the modulator in- 
put level constant, i.e., to keep the IF output constant. 

The MIC gain contro! in SSB and AM modes is used 
to adjust the maximum gain of the AGC amplifier in the 
40dB range. Even if the control is set maximum, the 
input level to the modulator is kept constant. If the 
PROC is OFF in SSB mode, the CAR level (TIF output 
level) is fixed, and the ALC effect is limited. If the 
PROC is ON in SSB mode, the ALC effect is adjusted 
by the CAR control. The microphone amplifier gain is 
fixed, but the speech processor input level is controlled 
by the AGC and then becomes the level set by the 
PROC control. 

In FM mode, the microphone amplifier sensitivity 
can be changed to high or low by using Menu No.61. 
Since the frequency deviation is limited by the TX-AGC, 
it is not distorted extremely like in the clipper method. 
In AM mode, the sensitivity is controlled so that modu- 
lation does not exceed 70%. 

The TX-AGC is required to stabilize the DSP modula- 
tor operation. The modulator may operate without us- 
ing the AGC by reduction of the gain and input level, 
but it cannot be completely turned OFF. Care must 
therefore be taken when measuring the ALC proper- 
ties and frequency characteristics. 
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CIRCUIT DESCRIPTION 


AT Unit (Auto Antenna Tuner) 

When the AUTO/THROUGH switch is set to AUTO, 
ATA goes LOW, the AUTO/THROUGH switching relay 
K1 is executed, and AT Is inserted to prepare for tun- 
ing. If "RX AT ON" is set in menu No.8, AT is inserted 
during reception. If the position of variable capacitor 
VC1 or VC2 is not the preset position of the band, pre- 
setting is performed. The AT tune and transmission do 
not occur until presetting ends. 

When AT TUNE is turned on with this condition, 
ATS goes HIGH, the CW mode is set, and the trans- 
mission output becomes about 10W. If the SWR is 
lower than 1.2, the tuning is completed and auto an- 
tenna tuning ends. If the SWR is greater than 1.2, the 
motor control pulse duty (described later) is controlled 
according to the SWR. 

The SWR can be set to 1.6 after AT tuning by turning 
menu No. 33 "TUNE WIDE" ON. 

The motor speed is determined by a microcom- 
puter. Its direction is controlled by phase comparator 
IC1 and amplitude comparator IC6 if the APRE is LOW, 
and controlled by the microcomputer if the APRE is 
HIGH. 


AT UNIT (X53-3340-02) 


Forwardwave/ 
reflected wave 
detection circuit 


Voltage/current 
component 
detection 


Phase/amplitude 


detection 
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@ Auto tuning mode 

The transmission power from the final section via 
the filter section is passed through the current/voltage 
detection transformer L1 and L2, which use a troidal 
core. The current and voltage components detected 
here are rectified by the waveform rectification circuit 
consisting of D4, D7, Q1, and Q2, and then the phase 
is compared by IC1. The output signals (Q and Q) from 
pins 8 and 9 of IC1 are passed through the switch by 
IC2 and are applied to motor drive IC IC4. Variable ca- 
pacitor VC1 is rotated by the motor M1 so that the 
phase difference of the voltage and current compo- 
nents decreases. 

The voltage and current components detected by L1 
and L2 are rectified by diodes D1 and D2 and are ap- 
plied to the comparator of voltage comparison circuit 
IC6 as the amplitude component. The comparator out- 
put is passed through switch IC3. Motor M2 is driven 
by another motor drive IC IC5 and variable capacitor 
VC2 is rotated in the direction that decreases the am- 
plitude difference of the voltage and current compo- 
nents. 

Variable capacitor VC1 for capacity adjustment is 
therefore controlled so that the current and voltage 
phases match. Variable capacitor VC2 for resistance 
adjustment is controlled so that the current and voltage 
amplitude difference decreases. SWR becomes 1 
when the phases match and the amplitude difference 
iS Zero. 


Filter section 


AT2 


Matching circuit O OUT 


VR101 
VR102 


Motor 
driver 


DIGITAL UNIT 


Fig.9 AT unit block diagram 
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The speeds of motors M1 and M2 are determined 
by the duty cycle of the pulse input to control input pin 
8 of IC4 and IC5, and controlled by the standing wave 
ratio (SWR) calculated by the control unit CPU. 

Pulse signal SPED output from the control unit is 
passed through O5 : DTC114EK, amplified by Q4, and 
input to 1C4 and IC5 as a control pulse. 

lf the SWR is 2 or more, the duty cycle of the motor 
drive voltage pulse is 100%. If the SWR Is 1.5 to 2, the 
duty cycle becomes approx. 80%. If the SWR is less 
than 1.5, the duty ratio becomes approx. 50% and the 
motor runs at low speed. 

The matching circuit is T type, and the tap position 
from 1.8 to 30MHz Is switched by seven relays K101 to 
K103 and K105 to K108. 

Position detection volumes VR101 and VR102 are 
linked to the rotation axes of variable capacitors VC1 
and VC2 with a gear ratio of 1: 1. The voltages of 0 to 
5V (POD1 and POD2) are generated according to the 
capacities of the variable capacitors. This position volt- 
age data is sent to the microprocessor in the control 
unit through the analog to digital converter, and is used 
as the reference voltage in the feedback control sys- 
tem, such as for preset tuning. The same signal is also 
used for presetting data and end-detection. 

The volume used by the TS-870S is anormal one, 
not an endless one. Since the rotation angle of this 
volume is limited, the rotation range is from the mini- 
mum capacity to the maximum capacity plus allow- 
ance. 

By this control, like the preset tuning, which will be 
described later, POD1 and POD2 are monitored by the 
microprocessor. If the lower limit voltage of 0.6V or 
the upper limit voltage of 4.2V is reached, the micro- 
processor detects that the voltage is close to a limit. 
To return the voltage to the opposite side, APRE is 
made HIGH. lf the variable capacitor is VC1, and the 
voltage is close to the lower limit in respect to POD1, 
the voltage near the upper limit is output. If the voltage 
is close to the upper limit in respect to POD1, the volt- 
age near the lower limit is output. 

The other variable capacitor VC2 outputs the voltage 
read by POD2 as it is. If the variable capacitor voltage 
exceeds the specified limit, it returns to the other limit. 
The other variable capacitor remains in the same posi- 
tion. 


CIRCUIT DESCRIPTION 


If the APRE is HIGH, the motor rotation direction is 
determined by the CPU unless auto tuning is per- 
formed. 

The logic for PR11 to PR22 is the same as for IC4 
and IC5 : BA6109U2. The signal output from the digital 
unit passes through IC2 and IC3 : TC4066BP and en- 
ters IC4 and IC5. 


ri ie | | 
Motor? [Normalrotation | H | t | - | - | 

Reverse rotation | L | H | - | —_ 

Motor? | Normalrotetin | - | - | A | L_ 
Revere roistod | = 1 a 


@ Preset tuning 

When tuning ends, the position of the variable ca- 
pacitor is stored in memory by the microprocessor as 
preset data for that band. 

When the band is changed after tuning is performed 
in another band, APRE goes HIGH, the motor is con- 
trolled by the microprocessor, and preset tuning is per- 
formed. During preset tuning, auto tuning or signal 
transmission is inhibited even if the AT TUNE switch is 
pressed or transmission becomes ready. 

The initial preset-data when the microprocessor is 
reset includes standard data for a 50-ohm load on each 
band. 


@ Preset memory band 
30kHz i 
1.850MHz < f 
2.010MHz < f 
3.525MHz < f 
3.575MHz < f 

Bow 25MHz2 st 
4.490MHz < f 
7.030MHz < f 
7.100M#Hz < f 
7.490MHz < f 

10.490M#z < f 

14.100MHz < f 

14.490Mz < f 

20.990MHz <s f 

21.150MHz < f 

21.990MHz < f 

25.490M#z < f 

29.000M#z < f 
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CIRCUIT DESCRIPTION 


Standby Control and Timing 
Standby control and timing are carried out by using 
software for the main CPU in the control unit (X53- 
356X-XX). The control signals for the control unit are 
listed below. (See Figure 10 for each timing chart.) 
SS: Standby switch input signal. Active LOW. 


KEY : Keying input signal from the keyer. Active 
LOW. 

TXC : Transmission output signal. Active HIGH. 
Same timing as TXB. 

RXC : Reception output signal. Active HIGH. Same 
timing as RXB. 

CKY : Output signal. Active HIGH. 


With the SS line 


Fig. 10 Transmit/receive signal timing chart 
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CIRCUIT DESCRIPTION 


Digital Control Unit @ Address control : 
The TS-870S digital control circuit has a multiple we EI ae halelia + OM eee 
chip configuration centered around the main CPU (IC6 : mode in which the externa IS USEC. € 


figured as shown in the memory map, 
IM37702S4BFP), and consists of a 64K ROM (IC12: a ee ee | 

27C512RJLVC), an 8K RAM (ICB:LC3564QME-10), Rane main EEA? to A 
and an extended I/O (IC16, 1C22, 1C23 : CXD1095Q). eee nes are. Used 10 Genel es 


This circuit controls about 60 different input and about (CS) signal to select and access an IC. (Figure 12) 


80 different output signals. 
Figure 11 is a digital control block diagram. 
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26 Fig. 11 Digital control block diagram 
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CIRCUIT DESCRIPTION 
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1C23 : EXT 1/0 

IC22 : EXT 1/0 

1C16 : EXT 1/0 

1C20 : GATE ARRAY 
1C21 : GATE ARRAY 
1C12: ROM 

1C8 : RAM 


TC74VHC573F 


Fig. 12 Address control circuit 


@ Encoder circuit 

The main encoders are magnetic rotary encoders, 
and the click, RIT, SHIFT, and WIDTH encoders are 
contact-type rotary encoders. 

The main encoder pulses are read directly by the 
main CPU. 


The other encoder pulses enter the gate array (IC20 
and IC21 : LZ92K371), and are read through the main 


WIDTH 


RIT/XIT 


SHIFT 


VFO. CH/M. CH 


CS 1C19-14-O5 
CS IC19-15-Q4 


AO ged 


RD 


CPU data bus. The gate array is selected by the latch 
(1C19 : TC74VHC573F) 04 and Q5. The CK1, CK2 or 
CK3, CK4 encoder is selected by AO of the gate array. 
Encoder data is output to DO to D7 by making the read 
signal (RD) LOW when the chip select (CS) signal is 
LOW. I1C25 and IC26 absorb encoder pulse chattering. 
(Figure 13) 
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Fig. 13. Encoder circuit 
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CIRCUIT DESCRIPTION 


@ System reset and RAM backup 

The power monitor circuit (Q1, Q2, D4, D5, R6) 
monitors the power supply voltage. If the voltage is 
LOW, the circuit outputs a LOW signal to the INT1 port 
of the main CPU and the IRQ2 port of the microproces- 
sor in order for the electronic keyer to stop operation. 
At the same time, the battery backup IC (IC5 : 
MB3780A) backs up the RAM with a lithium battery. 

lf the power supply voltage becomes normal, a 
HIGH signal is input to the INT1 port and the IRQ2 port, 
and the main CPU is initialized by the battery backup IC 
after the time constant set by C56 and C57. The opera- 
tion resumes and power is supplied to the RAM from 
the outlet. (Figure 14) 


1C6-6-INT1 
1C24-45-IRQ2 


IC6-28-RESET 
1C8-26-CE2 Ics 


MB3780A 


IC8 (RAM) 
1C24 (KEYER p-COM) 


1C7 
TC7S04F 


z= ALM2 
aT GND 


Fig. 14 System reset and RAM backup 
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@ Analog Signal Input 

The main CPU incorporates an 8-channel analog-to- 
digital (A/D) converter, and in addition, has a multi- 
plexer (ICQ and 1C13 : TC4052BF) for entering 16-chan- 
nel analog signals. Incoming analog signals are con- 
verted by the main CPU to digital values, which are 
used as digital data. 


Display : 

Since the TS-870S uses a negative LCD and a fluo- 
rescent display tube. 

The LCD is lighted with half a duty by the LCD 
driver, and the fluorescent display tube is lighted by an 
inverter. 

The LCD driver data is set by the clock signal 
(UCK1), data signal (UDA1), and enable signals (ENL2, 
ENL3). The blanking signal (BLANK) turns the LCD 
driver OFF, and the dimmer signal (DIM) changes the 
inverter duty for dimmer. 


@ Key scan 

The PBO and PB7 of IC23 and O2 to O8 of IC501 
form a keyboard matrix. A key scan signal (a negative 
pulse) is output from the O2 to O8. One column corre- 
sponding to the PBO and PB7 is selected, and the state 
of that switch is read. When the switch at the intersec- 
tion of the matrix is pressed, the PBx port bit goes 
LOW. Thus, which switch is pressed can be detected. 
The key chattering is eliminated by software. (Figure 
15) 
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Fig. 15 Key scan circuit 
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CIRCUIT DESCRIPTION 


@ PLL and DDS data ; 

The TS-870S has three PLLs and three DDSs in the 
PLL section in the RF unit. The main CPU sends data 
to the PLL ICs and DDS ICs according to the displayed 
frequency. The PLL ICs provide unlock (UNL) signals. 
If one of the PLLs should unlock, the display indicates 
that the PLL is unlocked (Err-FE). 

The TX-RX unit also has a PLL IC, to which the main 
CPU sends 46.32MHz data. The PLL IC also outputs 
an unlock signal (PLUL), and if a PLL is unlocked, an 
unlock message (Err-FD) is displayed. 


TC4052BF 


15-TAtlout 


@ AT control 

The AT control inputs the variable capacitor position 
data (POD1, POD2, analog data input), forward wave 
voltage and reflected wave voltage (VSF, VSR, analog 
data input) for SWR calculation in the main CPU, and 
outputs the motor normal/reverse rotation contro! 
(PR11, PR12, PR21, PR22), motor speed control signal 
(SPED), and motor control switching signal (APRE). 

SPED switches the motor rotation ON and OFF dur- 
ing AT tune and presetting by PWM with the duty cycle 
related to the SWR value. 

APRE changes the motor normal/reverse rotation 
control to analog control for AT tune, and to digital con- 
trol for presetting. 

PR11 to PR22 control the motor normal/reverse ro- 
tations and stop when the motor normal/reverse con- 
trol signal is controlled digitally. (Figure 16) 


8D 
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Fig. 16 AT control 
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CIRCUIT DESCRIPTION 


@ IF filter switching 

The IF filter switching signal from the control unit is 
controlled by PCO to PC2 (pins 11 to 13) of 1C23 and 
sent to the RF unit and final unit connection section. 

The RF unit selects the 8.83MHz IF filter, and the 
final unit connection section selects the 455kHz IF fil- 
Loin 

The IF filter select signal is automatically interlocked 
with the WIDTH control. 


SSB FSK 


WIDTH | IF FILTER |\ IF FILTER | WIDTH | IF FILTER | WIDTH | IF FILTER 


2 


Table 9 IF filter selection 


@ Receive band-pass filter selection 

The RF BPF signal from the control unit is sent from 
PC6 (pin 17) of 1C23 to the RF unit as serial data. The 
serial-to-parallel converter (TC9174F) in the RF unit 
converts serial data to parallel data and switches be- 
tween band-pass filters. 


@ Transmit low-pass filter selection 

The LPF signal from the control unit is sent as serial 
data from PC1 (pin 12) of IC16 to the final unit filter 
section via the final unit connection section. The serial- 
to-parallel converter (TC9174F) in the final unit filter 
section converts serial data to parallel data and 
switches between low-pass filters. 


@ PLL VCO data 

The RF unit PLL section switches between VCOs 
according to the VCO band data (VBO to VB3) output 
from PC4 to PC7 (pins 15 to 18) of 1C16 in the control 
unit. 


@ Electronic keyer 

The TS-870S uses a dedicated IC (IC24 : 
68HC05G2419553) to control the electronic _keyer. 
The main CPU CH1 to CH4 signals switch operations 
to the electronic keyer IC (keyer microprocessor). 

The keyer microprocessor controls the electronic 
keyer according to KEY SPEED VR data, DOT/DASH 
signal, and CH1 to CH4 signals switch operation sig- 
nals from the main CPU. 

The keyer microprocessor is normally at the standby 
mode (power save mode). Each control signal is con- 
nected to PB7 (pin 77). When this port is LOW, the 
standby mode is terminated. 

When the standby mode is cancelled, PA7 (pin 30) 
outputs a HIGH signal. It is used to determine which 
control signal is active : CH1 to CH4, KEY SPEED VR 
data, or DOT/DASH signal. 

PA2 (pin 25) is an input/output port that inputs KEY 
SPEED VR data and outputs control signal (HIGH) for 
VR data determination. 

When a HIGH signal is output from PA2 (pin 25), 
C114 is charged. KEY SPEED VR data is calculated 
until C114 is discharged and the port goes LOW. 

IRQ2 (pin 41) is an interrupt port that detects power 
supply voltage drop. When this port detects it, the 
standby mode is entered. 

The keyer microprocessor outputs the key down 
and beep signals. The key down signal is input to |C22 
(PC4 : pin 15), and the main CPU controls transmission 
and reception. The beep signal is input to 1C29 
(TC7S32F : OR gate) and output to the TX-RX unit as 
CKY. 

The TX-RX unit determines the key jack ON/OFF and 
CKY level and outputs sidetone. 
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@ Band data 


Frequency (MHz) RF BPF (RB) 
Upper limit] RX TX 
0.01 0.49 


0.49 0.99 


Tee aes Frequency (MHz) | _RF BPF (RB) 
™ A|Bic{o| N 
0 1Dierall Ghent Only Qim|- tedm One| 028 
| 38 | 15.99 | 16.49 22 
16.99 22 
16.99 | 17.49 21 
17.49 | 17.99 21 
36 | 17.99 = }—20 
18.49 | 18.99 20 
25 i9 
34 19 
18 
i 


7098 | 21.46 7 
21.49 21.99 12 ONO mnrO 1 17 
ey) 21.99 22.49 i 16 


23.49 | 23.99 
23.99 14 


24.99 13 
25.49 | 25.99 8 


27.99 
28.49 


29.49 
29.99 
30 
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@ Function of IC pins 
1) CPU : M37702S4BFP (Control unit IC6) 


CIRCUIT DESCRIPTION 


Ratve level 
iP ANG aDRO a | 1 VPRO, VMONVAGOsgnal ot oe | ee 
2 [Per PRES Reesor, egos 

O | Analog switch select control signal B, A H H 

iNT2 Paw Ft | Power switch inhibit signal ———SSSCSC~—~‘“‘“‘“‘“~‘dSYSCdCCd 
6 INTI BOVR | | 14V voltage drop inhibit signal Re 

[toa | aN ese [ame gE ani | 
9 | TAAN, TACOUT_| EDPT,EDP2__| 1 | Manencoderpusempat —SOS—C—~—~Ss—“s*~S*s*s=‘“dSSSCSCd 
10.11] TASIN, TASOUT On), Orised vi ReaD eA |. | a a 
12.13 | TA2IN, TA2OUT 
ia | PS AMT i 
15 | TatouT | SPED___ 1) ©. |-Atmotor speedieonvoll NUNN) 7) 2. |) aan 
16 P51 LCD O | LCD and LED serial data 
7] P50 ick 0 

P47 BLK | 0 | LCD all off control signal H 
9 | Pa ABK 0 
20 | Pas 
21 P44 ECS O | EEPROM clock | 
2) Pas EED io’ EEPROM cage a | en 
23 | [oo on. te ie et | ae 
24 RDY | Bus wait cancel H 
25_| HORD | Hold siete Gangoll ga SU) 2] Tera ae 
26 BYTE |_| External data bus width 8 bit setting Hy) 
7 eNves GEES i a 
28 RESET |_| Reset signal input Lo 
29,30_| Xin, Kou | Clock signal nga Re ape) ar 

EMC Senne. hs 
22_| vss Tinea... Lk, 
3 HLDA 
aa ALE HG a 
25__| BHE PEE. 
36 R/W O | Read/write signal Be 
37~44 | D7~DO 0 | Bus | 
45~60 | A15~A0 O | Address output 

PBO~PB3 O | Logic key CPU control 0~3 

pes [crs | cTs0_____| 1 | Personal computerinterace CTS. SSSSC~‘iSC“‘ D*OC*‘”d 

CRAG ne | er 

Li ee ee ee 

EP eee ee 

73__| Vss | Ee 

TSE ANT | AOR? s | 1'| Forward wave vonage SORE | aaa 

75 ANG ADR6 | | Reflected wave voltage (VSR) i ar 

76___| ANS ADRS |_| ALC meter snclog np ae Sle) ae 

PATE ANG |_| | Untsed. Ei ate itat) |!) 

7@__| ANB ADRS Di [Pw Vani, VOL VeAR Signa’ ——CSC*dSSCi 

79 AN2 ADR2 |_| POD2, VRF, POD2, VAF signal Co 
80 AN1 ADR1 | 1 | POD1, VNB, POD1, VSQL signal 


CIRCUIT DESCRIPTION 


2) CPU : 68HC05G2419553 (Control unit 1C24) 


LO-O/U0 © 


26~29 | PA3~PA6 


|PinNo.| Portname |  Pinname [I/O] Function Active level | Initial state 
as ae. — ae an EY 

2~5 PB3~PBO sega ng BO CH4 to CH1 switch input signal from IC6 
i) sec en | ee lm | 
ee Ere at as dl Oe IN aoa ob caters 
Lobos (AL Sa ND Se i a ees aT 
Hig (ceo Sa aR ET a ee eel aT NY 
17 [oD [Lane WUT”. hc a Ee 
(_| Uneonnesies ars 
RES | Reset signal input ieivpinmpts | 
fe ets TSS 1A VN UTS AA Ew GEER 
007 | [OT input fee 
DASH |_| Dash input 


= 
NI 
< 
O 
O 


48__| POO FT ee aa ica A, ere Se! 

29__| Por [mousy | O | Messagabusysgnal 
‘Sy PD3 pbc O | Beep output signal 

52__| Pda 
PD5 KEY | O | Key signal output 

54 . PD6 Unused 

PD7 ey Unconnected 

Unused 


[6 Fi pea a meena IVR eS AE] 
77 PB7 |_| Wake up inhibit | 
PB6~PB4 a ae. | | Unused 


2 og | a PEN Se) SE re TT 
30 PA? Pint contro | 0 | inhibit determine conwolsinal ——SC~SC~—~S 
PGO~PG2 | | Unused int nd | 
ras [tome «| + | onconnected , 

by LET Ce Sl RS | ee eT 
|= ag A Fs a NOTES PEE 
37 | PG MBSY FACES cP rN | CTR 
PG7 |_| Unused evened 9 
[Unused 

“| a2 seep TI [Hav vonage drop determine nhibitpoe SSC 
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3) Extended I/O : CXD10950 (Control unit 1C16) 


NC 


PB1~PB5 
8 PB6 
9 fe 
1 


PC1 
PC2 
PC8 
WPCA PE5 


SHIMO1~SHIMO5 
50W 
UNL 


UCK23 


NFMT 


VB3, VB2 


54 PAO 
56 PA2 
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LOGKEY 
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O 
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| 
| 
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| 


I 


Serial/parallel convert clock 
Control signal except FM transmit mode 
VCO band data 


Output disable 


[PinNo.| Portname | Pinname [VO] _____————~Funetion SSCS 


Destination determine port H 
L 


50W switch signal 
Unlock signal H 


B7 
0 Vss 
1 PCO ENF1 Serial/parallel convert enable 


1 
UDA23 Serial/paralle| convert data = 


Active level | Initial state 


Write signal 
Read signal 
Chip select signal 


Address signal 


External AT TS input 


Electronic keyer busy signal 
Unused 


External AT TS output 
Unused 


External AT TT input —- H 


External AT TT output H 
H 


Electronic keyer reset 


Destination determine port 


4) Extended I/O : CXD1 
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O 
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0950 (Control unit 1C22) 


Ml [1 [ Microphone DOWN switch signal 


PLL unlock in DSP 
DRU-3 EOM signal 
VS-2 busy signal 


DSP reset signal Normally “H" le H 


Electronic volume DAC enable tL 


DRU-3 enable signal 


O | PLL enable in DSP H 
STR O | VS-2 start signal H 


(0 gratia iF sag | 


ONES i: So Se 
| Port E output register clear L 


Read signal 


Po I Chip sect signa ie 
[HENA | 0 | DSP enable A 
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5) Extended I/O : CXD10950 (Control unit IC23) 
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TX-RX Unit (DSP Operation) 
@ Outline 

The TS-870S uses the DSP to carry out various pro- 
cessing as compared with the conventional models. 
They include the following: 

- Modulation and demodulation 

- Filter processing 

- AGC processing (S-meter data output) 

- Mic amplifier AGC processing 

- VOX processing 

- Voice equalizing processing 

- Noise processing (noise reduction, beat cancel, 

automatic notch) 

- Speech processing (COMP meter data output) 

- Squelch processing 

- Sidetone and beep generation 


The commands and data for the microprocessor are 
listed below (see page 42). 

The TX-RX unit circuits are divided into the analog 
section that processes analog signals and digital sec- 
tion that processes digital data. The interface between 
the analog and digital sections is the analog-to-digital 
converter (IC25 : AK5340-VS) and digital to analog con- 
verter (IC16 and IC27 : AK4318-VS, IC34 : PCM69AVU). 


2SC2714(Y) 


poo a VOL CONTROL 


64.22MHz 


8KW RAM 
MCM56824AFN20 


or 
MCMS56824AFN25 
2SC2714(Y) 


DSP56002FC40 


The unit has another digital to analog converter (IC26 : 
M62363FP) for VCA (electronic volume : M51131L) 
control. The volume is controlled directly by the micro- 
processor in the control unit (the volume is not con- 
trolled by the DSP). 


& Digital section 

The digital section is explained below. Figure 17 is a 
digital section block diagram. 

The digital section consists of two DSPs (IC1 and 
IC2 : DSP56002FC40), RAM (IC7 : MCM56824AFN2*), 
three ROMs (IC4, IC5, IC6 : 27C256PCJJ**), and gate 
array HIG3"% MBCG24173-6173) “and, PED (IC9: 
7032LC44JLQ*). The TX-RX unit has a PLL, but it is 
included in the digital section for convenience. * indi- 
cates the version number. 

The PLL in the TX-RX unit is controlled directly by 
the microprocessor in the control unit, and clocks of a 
fixed frequency of 46.32MHz are generated. This cir- 
cuit forms a VCO consisting of O8 : 2SK210(GR), Q9 
and 010 : 2SC2714(Y). Q8 is an oscillator and O9 and 
Q10 are buffer amplifiers. Q5, Q6, and Q7 comprise an 
active low-pass filter. This low-pass filter converts the 
output from PLL IC 1C15 : MB86001PF to DC voltage 
and sends it to the VCO. 


D/A D/A A/D D/A D/A 
PCM69AU M62323FP AK5340 AK4318 AK4318 


HOST I/F BUS 


Wait 
control 


DSP B 
DSP56002FC40 
(SUB) 


GATE ARRAY 
MBCG24173-6173 


Wait control 


Wait control 


32KB ROM 32KB ROM 32KB ROM 
27C256 27C256 27C256 ~ 
See ee 


32KW ROM 


Fig. 17 Digital section block diagram 
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Figure 18 is a block diagram of the PLD (Program- 
mable Logic Device). The clock with a sampling fre- 
quency fs (45.234375kHz) is generated from the 
46.32MHz clock produced by the PLL in the TX-RX unit 
by the clock divider in the PLD. This clock is used for 
data transmission and reception between the analog- 
to-digital and digital to analog converters and gate array 
and data transmission and reception between the gate 
array, DSP, and the analog to digital and digital to ana- 
log converters. The PLD forms part of the bus control 
circuit for sharing the RAM and ROM with two DSPs 
and the circuit that accesses the ROM. 

The gate array is used as the interface between the 
analog to digital and digital to analog converters and 
the DSP. Data is received from the analog to digital 
converter, or transmitted to the digital to analog con- 
verter, and each DSP is interrupted in the 1/fs sampling 
intervals. The gate array interfaces two DSPs for com- 
munication, and the two other DSPs control the bus for 
sharing the RAM and ROM. 

The DSP has a 24 bit fixed-decimal DSP. It operates 
with the 40MHz clock, but the external 20OMHz clock is 
given to the DSP. The DSP operates the 40MHz clock 
generated in the PLL in the IC. The clock is pro- 
grammed to be output to pin 123 (CKOUT) of the DSP. 
Transfer of commands with the microprocessor is car- 
ried out through the host interface of the DSP. 

The ROM and RAM are shared by two DSPs. When 
one of the DSPs is being accessed, the other DSP 
waits. It is carried out by the gate array and PLD. 
Three 8 bit ROMs are used to implement 24 bits. 

The analog to digital converter (IC25 : AK5340-VS) is 
an 18 bit A-> type ADC for audio equipment. There are 
two channels, R and L. The R channel is used for the 
receive signal and the L channel is used for the micro- 
phone input signal. The digital to analog converter 
(1C16 and IC27 : AK4318-VS) is a 18 bit A-X type DAC 
for audio equipment. The digital to analog converter 
has two channels like the analog to digital converter : 
1C16 uses the R channel for the beep signal and the L 
channel for the transmit signal, and IC27 uses the R 
channel for the monitor signal and the L channel for the 
decode signal. Another digital to analog converter 
(1C34 : PCM69AU) is an 18 bit DAC for audio equip- 
ment, and uses the Rch for AGC and the L channel for 
audio signals in FM. 


WTB (GATE ARRAY side) 


46.32MHz 


11.58MHz : SK2 


2.895MHz : BCK, NBCK 


45.234375kHz : 
(=Sampling freq : fs) 
LR,WCK,FS,FL,FR,LRS,LRD 


TIMING CIRCUITS 


BGA 
BRA 


BUS 
CONTROL 
CIRCUITS 


WTB (DSP B side) 


CLKB (40MHz) 


ROM 
ACCESS 
CIRCUITS 


A15 
PSA 


ROMS 


Fig. 18 PLD block diagram 


@ Flow of transmit/receive signals 

Flow of transmit/receive signals is explained below, 
together with the analog and digital sections. Flow of 
receive signals is explained first. See Figure 19. 

The receive signal input from pin 3 (RIF) of CN1 is 
amplified by 1C43 : NJM5532M. If a HIGH signal is in- 
put to RIF, its amplitude is limited to prevent any signal 
that exceeds the input range to the analog to digital 
converter (IC25 : AK5340-VS). The signal is passed 
through the band-pass filter and buffer amplifier, and 
its frequency is converted by the mixer (IC18: 
MC74HC4053F). The frequency of the receive signal 
is about 1/4 of sampling frequency fs. The fs/4 fre- 
quency is the most stable frequency for digital signal 
processing. The receive signal of the fs/4 frequency is 
passed through the buffer amplifier, amplified by am- 
plifier C21 : NJM4560M, and converted to digital data 
by the analog to digital converter (!C25). 
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This data is read into the gate array (IC3 : MBCG 
241873-6173) in sampling intervals 1/fs. The data read 
into the gate array is fed to the DSP in 1/fs for process- 
ing. DSP A (IC1 : DSP56002FC40) carries out auto 
notching, demodulation, noise processing, and 
squelch processing, and DSP B carries out AGC and 
filter processing. 

AGC data, one of the DSP B operation results, is 
sent to the digital to analog converter (IC34: 
PCM69AU) from pin 33 of DSP B (IC2: DSP56002 
FC40) in 1/fs intervals. AGC data is converted to an 
analog current by I!C34, and converted to an analog 
voltage by the I-V converter IC35 : AD822AR, and is 
output to the RF unit as the AGC voltage. The AGC 
voltage is reversed by the reversing amplifier 1C35 : 
AD822AR, and the S-meter voltage used for packet 
communication is generated and output from the 
SMET terminal of ACC2 (J5). 


LIMITTING 


AMP 455kHz BUFF MMe radeateae BUFF 


“| ET Sy Lh gas baer 


pee: VS 10.6kHz AF AMP 
> O SPO1 
1C28 C29. +=MONI 133 
NJM2100M M51131L VOICE LA4422 
VCA BUFF 
ANO 6 JS ACC2 
ANO 
MBCG24173-6173 C31 Q17 
M51131L INVAMP ——_9502412K(S) 
6 JS ACC2 
SMET 
I-V CONV. 1C35 


1C21 


wnraeny escziav} s5coT12KS) NJM4560M 


CN3-1 About 466kHz About 11.3kHz 


LO4 


Q12 
2SC2712(Y) 


y 


IC34 
DSP56002FC40 pspsena2c4o PCM69AU 


Fig. 19 


AMP Pests VS 


GATE ARRAY 
3 


The digital data demodulated by two DSPs is sent to 
the gate array in 1/fs intervals. The data is sent to the 
digital to analog converter (IC27 : AK4318-VS) from pin 
68 of the gate array in 1/fs intervals and converted to 
an analog signal. The demodulate signal converted to 
an analog signal is passed through the third low-pass 
filter 1C28 : NJIM2100M. This low-pass filter eliminates 
the alias components. The demodulate signal then 
enters the VCA (IC29 : M51131L). The VCA attenuates 
and outputs the demodulate signal according to the 
voltage given to pin 8 of IC29. The voltage at pin 8 is 
the voltage corresponding to the rotational angle of the 
AF VOL, and is controlled by the microprocessor in the 
control unit. The demodulate signal is passed through 
the VCA, amplified by the AF amplifier (IC33 : LA4422), 
and output to the speaker and headphone. 

Demodulation data used for packet communication 
is passed through low-pass filter 1C28 : NJM2100M, 
then attenuated by the VCA IC31 : M51131L. The at- 
tenuation amount is determined by the value set on 
the menu. The signal is passed through the VCA and 
ACC2 (J5) through the buffer amplifier Q17:2SC 
2412K(S), and output to the TNC. 


AD822AR 


© CN11-6 
AGC 


IC35 
AD822AR 


33pin 
DSP B D/A 


Flow of receive signal 
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Then, flow of transmit signals is explained below. 
See Figure 20. If the mode is SSB, FM, or AM, the 
signal from the microphone is input. The signal enters 
the TX-RX unit through CN4. The signal is amplified by 
amplifier |C22 : AD822AR, and goes to the multiplexer 
(IC23 : MC74HC4052F). The multiplexer is used to 
switch between the microphone signal, the play signal 
from the DRU-3 (option), and packet signal. The signal 
passing through the multiplexer is amplified by ampli- 
fier |C24 : NJM2100M, and converted to digital data by 
the analog to digital converter (IC25 : AK5340-VS). The 
data is read into the two DSPs in the same way as for 
the receive signal. In transmit mode, DSP A carries out 
modulation, speech processing, and carrier signal gen- 
eration in CW, FSK, and FM modes, while DSP B car- 
ries out VOX processing, voice equalizing processing, 
preemphasis processing (in FM mode), and micro- 
phone amplifier AGC processing. 

The DSP does not perform modulation in FM mode. 
The DSP sends a 455kHz carrier signal from pin 1 (TIF) 
of CN1, adds subtone to the carrier signal, 
preemphasizes sounds, and limits the amplitude. 
Preemphasized audio data is sent from pin 33 of DSPA 
(I\C1 : DSP56002FC40) to the digital-to-analog con- 
verter (IC34 : PCM69AU) in 1/fs intervals, and con- 
verted to an analog current. The analog current is con- 
verted to the audio signal of the analog voltage by the 
|-V converter IC36 : NJM4560M. IC36 also serves as 
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AD822AR 


| \ 
rows 
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IC 


DSP56002FC40 DSPS6002FCA0 


the third low-pass filter that eliminates the alias com- 
ponents of the audio signal. The analog audio data sig- 
nal is output from pin 3 (FMD) of CN3 to the PLL sec- 
tion. 

The data modulated by the two DSPs (including FM 
carrier data) is sent to the gate array in the process as 
the demodulated signal. The signal is sent from pin 60 
of the gate array to the digital to analog converter (IC16 
: AK4318-VS) in 1/fs intervals, and converted to an ana- 
log signal. The frequency of this signal is fs/4. The 
analog modulated signal is passed through the third 
low-pass filter 1C17 : NJM2100M to eliminate alias 
components. The signal is converted to the 455kHz IF 
signal by the mixer (IC18 : MC74HC4053F) and two 
ceramic filters (CF2 and CF3), and output from pin 1 
(TIF) of CN1. 

Monitor data, one of the DSP operation results, is 
sent to the gate array in the same process as the de- 
modulate signal. Like the demodulate signal, the sig- 
nal is sent from pin 68 of the gate array to the digital to 
analog converter (IC27 : AK4318-VS), and converted to 
an analog signal. The analog sidetone signal is passed 
through the third low-pass filter 1C30 : NJIM2100M and 
attenuated by VCA (IC31 : M51131L). The attenuation 
is determined by the rotational angle of MONI VOL. 
The flow of the signal after passing through the VCA is 
the same as for the demodulate signal. 


455kHz BUFF 455kH2 BUFF 


di <p a 


Q15 


NJM2100M PIKE} eS 2SC2412K(S) 
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Fig. 20 Flow of transmit signal 
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 Sidetone signal flow 

When the electronic keyer is pressed, the sidetone 
is Output. The sidetone is processed by DSP A. 
Sidetone data, a DSP A operation result, is output to 
the speaker or headphone in the same process as the 
monitor data. See Figure 21. 


@ FSK tone signal flow 
The flow of the FSK tone signal is the same as that 
of the sidetone. See Figure 21. 
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Fig.21 Sidetone and FSK tone signal flow 


@ Beep signal flow 

When pin 6 (BEEP) of CN7 goes HIGH, DSP A sends 
beep data to the gate array in the same process as the 
demodulate signal. Like modulation data, the signal is 
sent from pin 60 of the gate array to the digital to ana- 
log converter (IC16 : AK4318-VS) in 1/fs intervals, and 
converted to an analog signal. The analog beep signal 
is passed through the primary low-pass filter IC19 : 
NJM4560M, and attenuated by VCA (IC29 : M51131L). 
The attenuation is determined by the value set on the 
menu. The flow of the signal after passing through the 
VCA is the same as for the demodulate signal. 


About 1kHz 
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Fig.22 Beep signal flow 


@ DRU-3 recording and playback 

The DRU-3 is controlled by the microprocessor in 
the control unit. During the DRU-3 recording, the MIC 
signal amplified by the differential amplifier (IC22 : 
AD822AR) is input to the DRU-3, and recorded. During 
DRU-3 playback, the playback signal is input to the ana- 
log-to-digital converter by switching the multiplexer 
(IC23 : MC74HC4052F). When the DSP receives a 
command “VOX ON and DRU playback” from the mi- 
crocomputer, pin 38 of DSP B (IC2 : DSP56002FC40) 
goes HIGH and the SS line goes LOW. When the SS 
line goes LOW, the microprocessor sets the trans- 
ceiver to transmit mode. This operation does not occur 
at the playback sound level of the DRU-3. Even if no 
sound is recorded, the transceiver enters the transmit 
mode when a DRU playback command arrives while 
VOX is ON. See Figure 20. 


@ VS-2 audio signal flow 

The audio signal output from the VS-2 Is not pro- 
cessed by the DSP. The signal is amplified by the AF 
amplifier, and output to the speaker or headphone. 
The VS-2 is controlled by the microprocessor. See Fig- 
uré 23. 
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Fig. 23 VS-2 audio signal flow 
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m& Commands and data transferred to or from the 

microprocessor 

To understand the DSP processing, the commands 
sent from the microcomputer to the DSP, and data 
sent from the DSP to the microcomputer are described 
below. 

For details of error status, see the error list (Table 
10). 


1) Microprocessor — DSP 
e Transmit mode 
e Transmit filter 
¢ CW rise (fall) time 
e FSK shift width 
e Squelch level 
e Applicable filter follow speed 
e SPAC interrelation time 
e Check mode operation setting 
e VOX delay time 
e AGC release time 
e TX AGC release time 
e AGC correction 
¢ TX equalizing 
¢ FM modulation 
e Processor compression level (LOW) 
e Processor compression level (MID) 
e Processor compression level (HIGH) 
e RX AF AGC gain (AM/FM) 
e RX AF AGC gain release time (AM/FM) 
e TX AGC gain (packet input) 
* Receive mode 
° Receive filter 
¢ CW pitch frequency 
e FM subtone frequency 
¢ Noise/interference elimination mode setting 
e Auto notch follow speed 
° Operation flag 1 
e VOX gain 
e RF gain (AGC) 
¢ TX AGC gain 
e AM modulation 
e Carrier level 
¢ Operation flag 2 


2) DSP —> Microprocessor 
¢ S-meter data 
¢ Compression level data 
e Squelch status 
¢ Microphone level data 
e Error status 
e Check mode status 


07 __| Main DSP SCI exceptional reception 


Main DSP SCI line idle detection 
Main DSP NMI 
Main DSP invalid command detection 


Command cannot be transferred from the main DSP 
to the sub DSP. 


OA 
C 


0) 


10 
11 


= 
NO 


Sub DSP SCI reception 
Sub DSP SCI transmission 
Sub DSP SCI line idle detection 


Main DSP timeover error 
Fi 
rD 
Fe 
FF 


Table 10 Error list 
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@ New function circuit 

The TS-870S noise processing, auto notch, line en- 
hancer, SPAC, and beat cancel functions are character- 
istics of the DSP digital signal processing. These func- 
tions and other features are described below. 


1) Auto notch 

The auto notch corresponds to the IF filter used in 
the previous models. It is an adaptive filter, and em- 
phasizes weak signals by tracking interfering signals 
automatically in the AGC loop (the reception gain in- 
creases). The notch filter has very good damping and 
frequency characteristics in the receiving bandwidth. 


2) Beat cancel 

The “beat cancel” corresponds to the AF filter used 
in the previous models. It also is an adaptive filter, and 
finds and removes beat components from the received 
signal. Unlike the notch filter, this filter removes mul- 
tiple beats, but it does not emphasize weak signals 
even if the beat is canceled. 


3) Noise reduction 

The TS-870S uses a line enhancer or SPAC to re- 
duce noise. One of these two functions should be as- 
signed to the N.R. key on the front panel. 

The line enhancer is an adaptive filter which does 
not attenuate the target signal, but attenuates only 
noise. If the conditions are not very bad, the S/N ratio 
can be improved greatly. 

Select SPAC to improve the S/N ratio effectively. 
SPAC stands for “Speech Processing System by use 
of Auto Correlation function.” It takes the periodical 
Signal (target reception signal) and suppresses noise 
using the Auto Correlation function. Since SPAC takes 
reception signals with a certain time width, the signals 
become discontinuous and cause noise. 

Since the auto notch, beat cancel, and line enhancer 
are adaptive filters, their characteristics change accord- 
ing to the input signal. If the automatic tracking is set 
to OFF on the menu when the filter effect is good un- 
der good signal conditions, the effect does not change 
even if the conditions turn bad. 


4) VOX 

DSP processes the correlation between the re- 
ceived signal and signal from the microphone, and car- 
ries Out the conventional anti-VOX processing. There- 
fore, TS-870S does not have anti-VOX. 


5) SSB modulation/demodulation 

TS-870S uses the PSN modulation/demodulation 
used for TS-950 and subsequent models. Vth the in- 
crease in the DSP operation precision, the side-band 
suppression has been improved in a very wide band- 
width from 25Hz to 6kHz (80dB or more for modulation 
and 90dB for demodulation). The PSN method does 
not eliminate all group-delay distortion because the Hil- 
bert converter uses an IIR filter. The TS-870S uses a 
linear phase shifter with a Hilbert converter containing 
an FIR filter. As the FIR filter can keep group delay 
constant, It does not cause group-delay distortion. 
However, as the group-delay itself increases, If the lin- 
ear phase shifter is set to ON via the menu, a signal is 
transmitted several ms after a voice enters the micro- 
phone. 


@ Analog section and other circuits 

The analog section and other circuits were de- 
scribed in the flow of transmission and reception sig- 
nals. This section describes the circuits that were not 
explained in the flow of transmission and reception sig- 
nals. 


1) Reference voltage circuit 

Since TS-870S does not have a negative power sup- 
ply, a 2.5V reference voltage, which is half the power 
Supply voltage, is supplied to the OP amplifier to pro- 
cess analog signals linearly. Fig. 24 shows this circuit. 
2.5V are produced by dividing the power supply volt- 
age by R129 and R132. This voltage is provided to the 
circuitry through buffer amplifier 1C19 or IC20. 


BUFF 


5A: 5V IC19 : NJIM4560M 


BUFF 


1C20 : NJM4560M 


REF2 


Fig.24 Reference voltage circuit 
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CIRCUIT DESCRIPTION 


2) Pop mute circuit 

The mute circuit shown in Fig. 25 reduces the pop 
sound when the power ts switched ON and OFF. If 
CN7 pin 16 AMUT is LOW, the mute circuit consisting 
of |IC44 : TC7SO4F and Q22 : DTC124EK mutes the AF 
amplifier (IC33 : LA4422) and suppresses the pop 
sound when the power is turned ON. A microproces- 
sor controls AMUT and cancels muting at an appropri- 
ate time. 

When the power is turned OFF, muting is also con- 
trolled by AMUT, but is done only if the power switch 
ON TS-870S is pressed. The circuit comprising Q25 : 
DTA143EK, Q26 : DTC124XK, and Q27 : DTC143EK 
suppresses the pop sound when the external power 
supply switch is turned OFF. When this switch is 
turned OFF, the voltage of the AF amplifier power sup- 
ply 14A decreases. When the 14A voltage falls, Q25 
becomes active (ON), and then Q26 becomes active 
(the collector goes LOW to mute the AF amplifier and 
suppress the pop sound. Q27 prevents muting when 
the voltage of the AF amplifier power supply 14A falls 
during transmission. 


AF AMP 
IC33 : LA4422 


14A 


INV. AMP INV. AMP 
IC44 Q22 
TC7SO4F DTC124EK 


Q25 
DTA143EK 4 


Q26 
DTA124XK 


2 Q27 
10 DTC143EK 


The TS-870S uses AF amplifier 1C33: LA4422 pin 4 (DC) as the 
mute pin. 


Fig.25 Pop mute circuit 
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@ Transmit/receive frequency characteristics 
correction circuit 

The transmission sound quality has a flat frequency 
characteristic due to DSP modulation. However, the 
low-frequency range is also flat to the cut-off fre- 
quency, so the model has less clarity compared to the 
conventional transceivers. A correction circuit is pro- 
vided to suppress the low-frequency range. It consists 
of R141, R155, and C145 in the TX-RX unit, and it is 
—2dB at 300Hz for 1kHz. 

To return to the flat frequency characteristic, re- 
move C145 and replace R155 with a 1.8kQ resistor. 
(See Figure 26.) 

The receive frequency is also flat, as well as the hi-fi 
sound quality when the filter is widened. When the 
receive frequency is flat, the volume of the low-fre- 
quency range becomes insufficient, so a correction cir- 
cuit that slightly emphasizes the low-frequency range 
is provided. It consists of R204, R205, R208, and C208 
in the TX-RX unit, and it is +2dB at 1kHz for 3kHz. 

To return to the flat frequency characteristic, re- 
move R205. (See Figure 26.) 


Transmit side 


C135 
10. 16V ay 
1C23-3 O—; 1C24-2 
R141 
3.9K 
C145 0.1 


Receive side 


C197 R207 C355 
10 16V 2.2K 10 16V 


Fig.26 Transmit/receive frequency 
characteristics correction circuit 
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DESCRIPTION OF COMPONENTS 


RF UNIT (X44-3210-00) (A/9) : RF 


Use/Function Operation/Condition 
Switching On when exit RX on. 
Switching On when TX. 
Switching Off when ATT1 or ATT2 on. 
TX RF amplifier Drive output (TX frequency) 
3 
a9 Switching 
Switching 1/2 : 6.99MHz~7.30MHz 2/2 : 13.99MHz~14.49MHz 
Switching 1/2 : 20.99MHz~21.49MHz 2/2 : 21.49MHz~30.00MHz 
Switching 1/2 : 14.49MHz~20.99MHz 2/2 : 10.49MHz~13.99MHz 
Q13 RF amplifier 21.49MHz~30.00MHz 
Q14, 15 | RF amplifier 30kHz~21.49MHz 
Q16 Amplifier LO1 : 73.08MHz~103.05MHz 
Q17~20 Mixer fLo1 — fRF = 73.05MHz 
a22 Amplifier 
023 Miner 
2d Ampifie AGC 
73,08MHe— 64 22NHa = 8 3MH2 
a sauna 
@ gaMHe 
Q32 AGC NB (Noise blanker) 
@.89MH2 — 73.05MHz 
039 
042 Switching 
047 OC ample 
as 
049 Switching MRP orrs ae, 
a50 
051 Switching 
052 ALC ampiiir 
Q54 Switching Off when NB. 
Q55 Switching Make relay for linear. ‘ 
Q56 Switching On when TX. , 
Q61 Switching On when AIP off (0~21.49MHz). 
Switching On when AIP off (21.49~30MH2). 
Q63 Switching On when AIP off. 
Q65 Switching 12V when RX. 
Q66 Switching On when Rx. 
Serial/Parallel conversion BPF selection 
IC2 Serial/Parallel conversion 
OP amplifier ALC meter 
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D1~3 
D4~7 
D8 


IC9 Comparator NB pulse 


AVR 


DESCRIPTION OF COMPONENTS 


Relay surge absorption 


D10 


RF switch LOnwichX <2 bE artnet rok Gh 


D11~33, 35 


D 


D36, 37 RF switch On when AIP on 


D40, 41 RF switch On when 21.50MHz or less RF amplifier selection 


Ref. No Use/Function Operation/Condition 
D38, 39 RF switch ON when 21.49MHz or more RF amplifier selection. 


42 x. ek ee 
D43 RF switch LO2 (64.22MHz) switch 
545 RP awh 
D 


RF switch On when TX. 
BF smth Si oy aa 


RF switch 


47 RF switch TGC voltage contro! 
549 RF swt | Gainer eee aoe alll 
D50 Zener diode 


-6.2V stability 
Voltage generate 


LED 


D5Z 


| Zener diode 


12V (ALC voltage for linear) 


D53 


| Switch 


Pulse generate 


Reverse current prevention 


055 Zener diode 
D56 Switch ALC 
D57 | LED CKY 
D58 | Relay surge absorption 
D59 = Sa Reverse current prevention RBK 
560 AE switeh -Onwhen2oMiz Caan ca ae 
D61 RF switch On when AIP on. 
D62 RF switch On when RX. 
D63, 64 RF switch 8.83MHz filter changeover (15kHz). 
D65, 66 RF switch 8.83MHz filter changeover (3kHz). 
D67 RF switch 8.83MHz filter changeover (6kHz). 
|D68———__s|-RF switch On when TX. 
069 AF switeh 
D70 Zener diode 6.2V (Voltage shift) 
Zener diode 4.7V (Voltage stability) 
Dye ES ee ee 


RF UNIT (X44-3210-00) (B/9) : PLL 


Ref. No. 


Q500 
Q501 
Q502 


Q503 Buffer D/A buffer 


Use/Function Operation/Condition 
Buffer D/A buffer 
Amplifier | 20MH: isto) i Gut ee OSS * 


Mixer 1C506 input buffer 


5.46~4.46MHz 


Q514, 515 


Q517 


Q504, 505 Switching Chopper 
Q506 Buffer Output for chopper 
Q507 Amplifier LO3 (8.375MHz) 
as08 | Buffer 
Q510 Buffer D/A buffer 
Q511 Buffer : For LO4 output 
fasi2"[Ampiier REF 20 ee nea 
@513 Tripled circuit fspt x 3 = 6BOMHz 


Buffer 


Reference oscillator 2OMHz 


VCO B changeover 


PO-OFUD 
DESCRIPTION OF COMPONENTS 


Use/Function 
Q518 VCO C changeover 


Operation/Condition 


Q519 VCO D changeover 
Q520 VCOA 73.08~80.54MHz 
Q521 VCO B 80.54~87.54MHz 


VCO C 87.54~94.54MHz 

0526 | Buffer 
Aative LPF 
Peewee Os ee oy | 
18~48MHe 
PLL unlock signal output ("H" : Unlock) 

0Q534~536 Active LPF Comparison 20kHz (5kHz in FM mode) 

Q537 Switching FM modulation input on/off 


Q800 Reference oscillator Reference frequency 20MHz oscillation. 
IC502 DDS For LO4 
1C507 Pbk 2~5 : Frequency division ratio input 6 : 18~48MHz input 


9: Lock voltage output 11: Unlock output (Unlock : “L") 15 : 20MHz input 
73.05~103.05 + 54.54~55.54 = 18~48MHz 
6 : 64.22MHz input 


IC508 Mixer 
IC509 PLL 


2~5 : Frequency division ratio input 


9 : Lock voltage output 11 : Unlock output (Unlock : "L’) 15 : 20OMHz input 
(C510 
IC511 AVR 13.8V — +9V low drop-out 
D500 Vari-cap diode VCOA 


D501 Switching 
D502 Vari-cap diode 
D503 Switching 


VCO A output 


VCO B output 


Vari-cap diode VCOC 

D505 | Switching 
Vari-cap diode VCO D 

D507 Switching VCO D output 


D508 Reverse current prevention 


Unlock signal detection 


FINAL UNIT (X45-351X-XX) (A/5) : FINAL 0-00 : K,P,M,M2,X 2-71: E,E2,E3,E9 


Ref. No. Use/Function Operation/Condition 
Q501 Pre-drive amplifier Wide-band amplification of HF band 
Q502, 503 Drive amplifier Push-pull wide-band amplification of HF band 


Q504 Drive bias supply Temperature compensation of drive 
Push-pull wide-band amplification of HF band 

Q507 Final bias supply Temperature compensation of final 

D501 Temperature compensation Temperature sensing of pre-drive 
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DESCRIPTION OF COMPONENTS 


FINAL UNIT (X45-351X-XX). (B/5) : FILTER 


Ref. No. 
Q1~5 


Use/Function 
Relay driver 


Q6 


Switch 


Q10~16 


| Relay driver 


C1 


Band data decoder 


D1 


High-frequency rectification 


High-frequency rectification 


tage stabilization 
Relay surge absorption 


Relay surge absorption 


Relay surge absorption 
Relay surge absorption 


Relay surge absorption 


Relay surge absorption 


Relay surge absorption 


Switching 


Antenna tuner through tune 


Reflected wave rectification 
Forward wave rectification 


Operation/Condition 


1.6~2.0MHz LPF relay 
2.0~4.0MHz LPF relay 
4.0~7.5MHz LPF relay 
7.5~10.5MHz LPF relay 
10.5~14.5MHz LPF relay 
14.5~21.5MHz LPF relay 
21.5~30.0MHz LPF relay 


FINAL UNIT (X45-351X-XX) (C/5) : CONNECTION 


Ref. No. 
0401~403 


Use/Function 
DC/DC 


0404 
Q405 
Q460, 461 
Q470, 471 
Q472, 475 


IC402 5V AVR 


D401 
D402 


Ripple filter 
Ripple filter, AVR 
Mixer 

Mixer 

Amplifier 


Rectification 
Current stabilization 


D450 


Reverse current prevention 


D451 ~456 


RF switch 


D457 


Reverse current prevention 


-6V 
14S > 14V 


8V — 5V (For PLL) 


BPF switch 


FINAL UNIT (X45-351X-XX) (D/5) : AVR 


Ref. No. Use/Function 
Q601 Switch 
Q701 Switch 
Q702, 703 Switch 
1C601 8V AVR 
IC602 BV AVR 
IC701 Comparator 


Relay surge absorption 


Reverse current prevention 


On when fan operation 

Fan motor drive 

13.8V — 8V (Analog 8V : 8A) 
13.8V > 8V (Digital 8V : 8D) 


Operation/Condition 


Operation/Condition 


14S supply when power switch on. 


Fan control 


Surge absorption 


FINAL UNIT (X45-351X-XX) (E/5) : RELAY 


Lightning surge protection 
Lightning surge protection 


Relay surge absorption 


Relay surge absorption 


Antenna changeover relay 


TX/RX changeover relay : 


15-8705 
DESCRIPTION OF COMPONENTS © 


AT UNIT (X53-3340-02) 


[Ref No. ____Use/Funetion 
On when APRE is "He 


— 


IC1 
C2 Analog switch 


Operation/Condition 


For control changeover motor 1 


APRE 


Analog switch For control changeover motor 2 


Motor drive 


For motor 1 vcc1 VCC2 VR 


Lo sl] 
FINO KY VZ1 
2 
O 
Locict4pre| Joriver!ioL VOUT" 
For motor 2 fei VOUT2 
RINO O vz2 
© 


Motor drive 


GND 
Comparator Amplification difference detection 
D1 Detector Current component amplification detection 
D2 Detector Voltage component amplification detection 


D3~8 Switching 
D10 
D101~103 


D105~108 
D109, 110 


Clipper 
Spike absorption 
witching Spike absorption 5 


witching Spike absorption 
Band data 


n 
3 
or 
oO 
=. 
=| 
a 


n 


wn 


Switching 
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DESCRIPTION OF COMPONENTS 


CONTROL UNIT (X53-356X-XX) (A/4) : CONTROL 


0-11: K,P 


Q16 
Q17~19, 22 
Q20, 24 
©2123 


0-21:M 


Switching 
Switching 
Switching 


Q27 
Q28 
UE. 


Q33 


Switching 
Switching 
Switching 


0-22 : M2 


[oad TH Switching Le | (A OP . .a—n 


cs Regulate 
C4 EEPROM Adjustment data saving 


—— 


Inverter 


RAM 


C5 Reset, Power supply changeover System reset and Back-up power supply changeover 
C6 CPU 8 bit microcomputer (Main) 


— 


Multiplexer 


OR gate 


2 
C2 


D1~3 


D11 
D12 


OP amplifier 


Protection diode 


Protection diode 
Protection diode 


IC14 AND gate Chip select combination for RAM and ROM 
Civ, 1s Decoder Converts the address signal into a chip select signal for each IC. 
C19 Latch Chip select signal latch 
C20 2k Encoder gate array Encoder pulse count 
C24 CPU 8 bit microcomputer (Electronic keyer) 
C25, 26 Schmitt trigger Encoder chattering absorption 
AS-232 level shit 


5 
8 
C29 OR gate CKY signal and BPC signal combination 


DASH in 
BOT ine 


0-71: X 
AT-300 control and output (TS, TT) : 
1C24 control (Reset) 


2-71:E 2-72 : E2 2-73 : E3 2-74: E9 


1C24 control (CH1, 2, 3, 4) 
1C24 contro! (DOT) 

1C24 control (DASH) 
VBSY signal 

KEY signal 

Filter changeover (6kHz) 


Buffer 


Power supply 


KEY line 


lOo-G/U0 
DESCRIPTION OF COMPONENTS 


CONTROL UNIT (X53-356X-XX) (B/4) : SW 


Operation/Condition 


Data conversion for tact switch and LED 


TX-RX UNIT (X57-4620-00) 


Ref. No. Use/Function Operation/Condition 
core ee eee Geer tl | 
Q9, 10 VCO Output buffer 
Q12 Amplifier LO4 466kHz 
OSS Buffer TX IF 455kHz 
Q25 Pulse generator AF mute 
a26 Mute signa 
Mute signal absorption (Mute inhibit when TX) 
eT DSP A Main DSP 
2 DSP B Sub DSP 
es Gate array MeSr interface 
IC4 DSP ROM Low (D0~D7) 32KB 
C5 DSP ROM Mid (D8~D15) 32KB 
Cé. DSP ROM High (D16~D23) 32KB 
Oy DSP RAM 8K ward 
C9 PLD Timing generator 
46.32MHz clock generation 
Rch : BEEP signal (About 1kHz) Leh : Transmission signal (11.3kHz) 
TX (fe = 49.1kHz) 3rd LPF 


Active filter 


Mixer RX : 455kHz > 11.3kHz TX: 11.3kHz — 455kHz 


IC19 Voltage follower, Active LPF Reference voltage buffer, BEEP LPF (fc = 1.9kHz) 
IC20 Voltage follower Reference voltage buffer 


LPF, Buffer RX IF 11.3kHz 
IC22 Amplifier Microphone amplifier, unbalanced/balanced modulation 


IC23 Multiplexer MIC, DATA, DRU-3 changeover 
IC24 LPF, Buffer TX microphone amplifier, unbalanced/balanced modulation 
Ke25 ADC Rech : Reception signal Lech : Microphone input signal 


IC26 DAC | VCA control 
IC28 Active LPF 
IC29 VCA (Electronic volume) 


IC33 AF amplifier 


Rch : Monitor signal Lch : De-modulation signal 
De-modulation signal (fc = 10.6kHz) 

De-modulation signal, BEEP 
Monitor signal (fc = 5.3kHz) as 


Packet AF, monitor 


Audio amplifier 
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DESCRIPTION OF COMPONENTS 


Ref. No. Use/Function Operation/Condition 

AGC and S-meter voltage 
C36 |-V converter, Active LPF FM modulation signal (fc = 7.2kHz) : 

13.8 — BV for PLL 
IC40 AVR 13.8V — 8V for PLL 

CT CP oo 
C43 | Clpper amp CE NC 
55 VCO bar-cap diode for DSP 
07.8 Reverse current prevention Di hs a 


bO-O/US 
SEMICONDUCTOR DATA 


PLL : MB86001PF (RF Unit.IC507, 509, TX-RX Unit IC15) 


@ Terminal connection diagram 


@ Terminal wuncuions 


int, [Pico [V0 


Power supply pin. 


Shift register clock input pin. Serial data is taken in at the rising edge of the clock signal. 
The input section contains a Schmitt trigger circuit. 


Serial data input pin for setting the divide ratio of each divider. The input section contains a Schmitt trigger circuit. 
Shift register load enable signal input pin. When LE is high, the divider ratio data is transferred to the latch specified 
by the control bit. This data is used as the divide ratio of each divider. 

The input section contains a Schmitt trigger circuit. 

Switch pin for selecting the latch for setting the divide ratio of each divider. When the S pin is low, latch V1 is 
selected. When the S pin is high, latch V2 is selected. The divide ratio data is then sent to the divider. 
Divider input pin. The input section contains a bias circuit and an amplifier. 
Connect the voltage control oscillator (such as a VCO) by AC-coupling. 
Ground pin. 
Phase comparator output pin (charge pump). The Do1 output level can be reversed by FC. 

The reference divider output fr and divider output fv are related as follows. On when CNTL is low. 
fr > fv : High level (FC : Low), Low level (FC : High), fr = fv : High impedance, 

fr < fv : Low level (FC : Low), High level (FC : High) 
) Do2 O | Phase comparator output pin (charge pump). The relationships between the reference divider output fr and divider 
output fv are the same as for Do1. On when CNTL is high. 

Pin that controls charge pump outputs Do1 and Do2. The relationships between CNTL, Dol and Do? are as follows. 
When CNTL is low, Do1 : Output, Do2 : High impedance. When CNTL is high, Dol : High impedance, Do2 : Output. 
Phase comparator output pin. When PLL is locked, LD is high. When PLL is unlocked, LD is low. 
Divider division output monitor pin. A signal is output from the pin in monitor mode. 
Normally, this pin has high impedance. 
Phase comparator input switch pin. 


Reference divider division output monitor pin. A signal is output from this pin in monitor mode. 
Normally, this pin has high impedance. 


na 


Reference divider input pin. The input section contains a bias circuit and an amplifier. 
Tess the reference oscillator (such as TCXO) by AC-coupling. 
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SEMICONDUCTOR DATA 


Bidirectional buffer : TC74VHC245F (COntrol Unit 1C15) 
@ Logic diagram 


@ Terminal connection diagram 
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@ Truth table 

Outeut 
Pon ane eae 
Az 
=A 


X: Don't Care Z: High impedance 


15-3/05 
SEMICONDUCTOR DATA 


DC/AC Converter : AK4318-VS (TX-RX Unit IC16, 27) 


@ Terminal connection diagram @ Block diagram 
DIFO DIF1 DVDD DVSS AVDD AVSS 
VREF NC 
NC blobs Serial | 
AOUTL+ erial Input 
BICK iaittece Y VREF 
AVDD AOUTL- SDATA O 
AVSS AOUTR+ 
Tt AOUTR- PDO AOUTL+ 
ZMUTE DZF TOU Tt 
SMUTE © 
DIFO CKS 
DIF1 DEM1 ZMUTE © or een 
Interpolator AOUTR- 
DvSs DEMO DZF O 
DVDD SMUTE ; 
ISIS. De-emphasis ae 
LRCK xTO Clock OSC/Divider 
x Pia fzot te 
SDATA ie DEMO DEM1 XTiak OLOeenCKS 


§ Terminal functions 


pn Nemes Pin nants [U0 igi oie NO ele a rmetonae ayaa | 
emotes. |_| 


2 VREF O | Reference voltage output pin (AVDD) - 3.75V. The 10uF electrolytic capacitor and 0.1uF ceramic capacitor 
are connected between VREF and AVDD. 
“endive CED lan bt gle ah Oe Se a Se ea 
4 — | Analog power supply pin (+5). 

5 AVSS — | Analog ground pin. 

6 oi) | Test pin (pull down). Must be open or low. 
7___| 2MuTe 
8,9 DIFO, DIF1 | Input format pin. Supports four modes. 
0s iDYSS . a wukea Digital ground pin. 

L/R clock pin. Determines the input serial data channel. 


Serial bit clock pin. The clock latches serial data. 


Serial data input pin. Number two's complement MSB first. 


Reset pin. When this pin goes low, the filter and modulator are reset. 


Make this pin low to reset the filter and modulator when the power is turned on. 
Clock input pin. Connect a crystal oscillator between XTI and XTO or input the external CMOS clock to XTI. 
The clock frequency can be selected with the CKS pin. 
Crystal oscillator output pin. If the crystal oscillator is used, connect it between the XTO and XTI pins. 
! If the external clock is used, open this pin. 
18 SMUTE | | Soft mute pin (pull down). High : Soft mute, Low : Cancel 
| DEMO, DEM1 | | | De-emphasis mode pin. Supports three frequencies. 
Clock select pin. Low : CLK 256 fd, High : CLK 384 fs 
Zero input detection pin. High when the data input to the SDATA pin for both channels becomes zero 8192 


times consecutively. 


AOUTR- O | Right-channel analog negative output pin. 


Pee Gee tame ia 
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SEMICONDUCTOR DATA 


AC/DC Converter : AK5340-VS (TX-RX Unit IC25) 


@ Terminal connection diagram @ Block diagram 


AINL+ 
AINL- AINR- 
VREFIN VREF 
VA+ NC 
AGND VDB+ 
NC NC 
NC TST4 
TST1 TST3 
SEL18 CLK 
PD DGND 
Tom2 VCP+ 
CMODE FSYNC 
SMODE SDATA 


UR SCLK 


. 1S TSP Wie wie SCLK L/R FSYNC 
AINR+ O 


Calibration 
SRAM 


VREFIN VA+ AGND SEL18 PD VDB+ VDP+ DGND 


Pin name 


Function 


| AINL+ | Left-channel analog non-inverted input pin. 


AINL- | 
pre 


Left-channel analog inverted input pin. 
Reference voltage input pin. Normally connect to the VREF pin. 


Analog section analog power supply pin (+5V). 
Analog section analog ground pin. 


(ones 
= 
> 
+ 

| 


Test pin. Open or connect to DGND. 


Low : Save mode (all input pins), High : Master mode (all output pins) 


Digital section ground pin. 


WSS Ses Test pin. Open or connect to DGND. 
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The input range is 1.6 times the difference between VA+ and the voltage input to this pin. 


Master clock input pin. When CMODE is high, CLK : 384 fs. When CMODE is low, CLK : 256 fs. 


SEL18 | | Output data length select pin (with pull down resistor). Low : 16 bits, High : 18 bits 
Power down pin. High : Power down mode. Offset calibration starts at a falling edge. 
When the power is turned on or the clock frequency is changed, calibration must be carried out. 


11 MSZ - | Test pin. Open or connect to DGND. 
12 tas | Master clock select pin. Low : CLK 256 fs (12.288MHz @fs : 48kHz), High : CLK 384 fs (18.432MHz @fs : 48kH2) 
13 SMODE ie Interface clock select pin. Set the input/output of each of the L/R, SCLK, and FSYNC clock pins. 


a, | UR (/O | Input channel select pin. Slave mode : The fs clock is input. Lch MSB data is output at a rising edge and 
Rch MSB data is output at a falling edge of the clock signal. Master mode : The fs clock is output. 
| SDATA is output one clock after the L/R edge. High when the power is down (PD : High). 
15 SCLK 1/0 | Serial data clock pin. One bit of data is output at a falling edge of the clock. Slave mode : Normally a 32 to 64 
1 wil HG Se2, is input. Master mode : A 64 fs clock is output. Low when the power is down (PD : High). 
16 SDATA O | Serial data output pin. Data is number two's complement and the MSB is output first. 
| cea __| Goes low after 16/18 bits are output. Low when the power is down (PD : High). 
ils FSYNC (0 | Frame synchronization clock pin. Slave mode : SDATA output is enabled when the pin is high. 
Master mode : The 2 fs clock is output. High when 16-bit data is output. The two low-order bits are low 
when 18-bit output is selected. Low when the power Is down (PD : High). 
18 ah VDP+ pra Digital section power supply pin (+5V). 


Po-O7US 
SEMICONDUCTOR DATA 


1/0 Function 


Digital section power supply pin (+5V). (Silicon PCB potential) 


Reference voltage output pin (VA+) - 2.6V. Output based on VA+. Normally connect this output to the VREFIN pin 
Right-channel analog inverted output pin. 


AINR+ |_| Right-channel analog non-inverted output pin. 


DC/AC Converter : PCM69AU (TX-RX Unit IC34) 


@ Terminal connection diagram @ Terminal functions 
.| Pin name Function 
Analog Positive power supply 
VCOM (L) TP1 
NC TP3 
|-OUT (L) DATA (L) 
Reh current output 
SERVO DC WDCK 
REF DC SYS-CLK Reh V common 
Analog common 
|-OUT (R) BCK 
NC DATA (R) Test pin 2 
aches 
A.GND D.GND 15 SYS-CLK baal System clock input 
WDCK Word clock input 
Lech data input 
Test pin 3 
Test pin 1 
Digital positive power supply 


ea 


lbO-O/U09 


CAPACITORS CC 45 
1 = Type ... ceramic, electrolytic, etc. 
2 = Shape ... round, square, ect. 


3 = Temp. coefficient 


* Temperature oo 


* Tolerance 


- Voltage rating 


- Chip capacitors (Refer to the table above except dimension) 


(EX) CC 73 F SE iH 000 J 
toy oa we A Oca 
(Chip) (CH, RH, UJ, SL) 


(EX) CK 73 F F iH 000 Z 
roe s. &, ot Meme, 
(Chip) (B, F) 

RESISTORS 


: Chip resistor (Carbon) 

(EX)= RD 73 EB 265.000 
1 ESI as Ae 7/ 
(Chip) (B,F) 


iO 
ic 


« Carbon resistor (Normal type) 
(EX) RD 14 B B 2C Q00 
1 Zune) 4a. 


ic 


1 = Type ... ceramic, electrolytic, etc. 
2 = Shape ... round, square, ect. 

3 = Dimension 

4 = Temp. coefficient 
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PARTS LIST 


5 56 


4 = Voltage rating 
5 = Value 
6 = Tolerance 


[ist Words = [ook fap ol Boe [ oo eae oO 
"Zotar | Bink | ned Orage | Valen | Cae Neel een 
Peomee Lo -20 | -180 | -220 | -330 | -470 | -750 | 


[code C.] Die] G |ydiiek }) Ma] x, | 2 he il a Neieoden eee 


Peete | | 


Baar ee p20 
[fo fas [6 [20 5 fais [a0 [50 [os | oo | a | 
pa 100 | 125 

3 1000 | 1250 


5 = Voltage rating 
6 = Value 
7 = Tolerance 


ae CCASTH = =-470+ 6oppm/°C 


No code 


(%) }£0.25|+0.5 | +2 +5 | +10 | +20 | +40 | +80 |+100} More than 10uF- 10 ~ +50 
—20 | -20 Less than 4.7uF-10 ~ +75 


¢ Capacitor value 


O10'= TDF 2 2) SO 22pk 
100 = 1 0pF, im Multiplier 
toes |e ive 2nd number 
102 = 1000pF = 0.001 ist number 
103 = 0.01pF 

OLS Tec ee 


Less than 10pF 


Code} B G D fe G 
(pF) |+0.1 |+0.25}+0.5 | +1 +2 


Dimension 


ais 


| 


¢ Dimension (Chip capacitor) 
5.6+ 0.5 | 5.0+ 0.5 | Less than 2.0 


32202 (ess than 1.25 
2.0+ 0.3 |1.25+ 0.2| Less than 1.25 


¢ Dimension (Chip resistor) 


Rating wattage 


2A 
ORS CO a 


lOo-O/US 


PARTS LIST 


* New Parts. A\ indicates safety critical components. 

Parts without Parts No. are not supplied. 

Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden nicht geliefert. 


New ee Desti- 
TS-870S 


METALLIC CABINET (UPPER) 
METALLIC CABINET (LOWER) 
PANEL ASSY 

PANEL 


A01-2097-01 
A01-2098-01 
A62-0382-02 
A62-0384-02 


B10-1227-03 
B11-1123-04 
B38-0736-05 
B42-3343-04 
B42-5526-04 


FRONT GLASS 
REFLECTOR 
DISPLAY ASSY 
S/NO LABBL 
STICKER 


B43-1045-04 


BADGE (KENWOOD) 


B43-1101-04 BADGE (DSP) 
B44-2163-04 UPC CORD LABEL 
B46-0310-03 WARRNTY CARD EE2E3E9 


B46-0410-40 WARRNTY CARD 


K 


B46-0422-00 
B62-0542-00 
B62-0543-00 
B62-0544-00 
B62-0545-00 


WARRNTY CARD 
INSTRUCTION MANUAL (ENGLISH) 
INSTRUCTION MANUAL (SPANISH) — | MM2E2E3 
INSTRUCTION MANUAL (NETHERLAND)| MM2E2E3 
INSTRUCTION MANUAL (FRENCH) PMM2 


P 


B62-0545-00 
B62-0546-00 
B62-0547-00 
B72-0911-04 
B72-0912-04 


INSTRUCTION MANUAL (FRENCH) E2E3E9 
INSTRUCTION MANUAL (GERMAN) | E 
INSTRUCTION MANUAL (ITALIAN) E 
MODEL NAME PLATE KMM2xXP 
MODEL NAME PLATE EE2E3E9 


£04-0167-05 RF COAXIAL CABLE RECEPTACLE (M) 


£07-0751-05 DIN PLUG (7P) ACSY 
£07-1351-05 DIN PLUG (13P) ACSY 
£23-0992-04 EARTH LUG (ANT) 


£30-3157-15 DC CORD ACSY 


£31-3433-05 LEAD WIRE WITH MINIPIN PLUG 


£37-0062-05 LEAD WIRE WITH MINIPIN PLUG 
£37-0518-05 LEAD WIRE WITH MINIPIN PLUG 
£37-0519-05 LEAD WIRE WITH MINIPIN PLUG 


£37-0521-05 LEAD WIRE WITH MINIPIN PLUG 


£37-0522-05 LEAD WIRE WITH MINIPIN PLUG 


£37-0523-05 FLAT CABLE 
£37-0524-05 FLAT CABLE 
£37-0526-05 FLAT CABLE 


£37-0527-05 FLAT CABLE 


£37-0528-05 FLAT CABLE 


£37-0529-05 FLAT CABLE 
£37-0529-05 FLAT CABLE 
£37-0530-05 FLAT CABLE 


£37-0531-05 FLAT CABLE 


£37-0532-05 FLAT CABLE 


£37-0533-05 FLAT CABLE 
£37-0534-05 FLAT CABLE 
£37-0535-05 LEAD WIRE WITH MINIPIN PLUG 


£37-0537-05 LEAD WIRE WITH CONNECTOR 


£37-0538-05 
£37-0540-05 
£37-0541-15 
E£37-0542-05 


LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 


L : Scandinavia K: USA P : Canada 
Y: PX (Far East, Hawaii) 1: England E : Europe 
Y: AAFES (Europe) X: Australia =M: Other Areas 


TS-870S 


Desti- 


Description nation 


New 
2J ” 


£37-0543-05 
£37-0547-15 
E37-0548-05 
£37-0549-05 
£37-0550-15 


LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR (SP) 
LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 


£37-0551-05 
£37-0552-05 
E37-0569-05 
£37-0570-05 


LEAD WIRE WITH CONNECTOR 

LEAD WIRE WITH CONNECTOR 

LEAD WIRE WITH MINIPIN PLUG 
LEAD WIRE WITH CONNECTOR (VS-2) 


FOS-2531-05 
F06-4029-05 
F09-0449-05 
F10-1206-04 
F10-1468-13 


FUSE (25A/32V) 
FUSE (44/250V) 
FAN MOTOR 
SHIELDING COVER (EARTH SPRING) 
SHIELDING COVER (FINAL) 


ACSY 
ACSY 


G02-0574-04 
G02-0767-04 
G10-0697-04 
G10-0702-04 
G10-0703-04 


FLAT SPRING (AVR) 

FLAT SPRING (THERMMISTOR) 
FIBROUS SHEET (SP) 

FIBROUS SHEET (SUB 2) 
FIBROUS SHEET (CASE) 


G13-0934-04 
G13-1310-04 
G13-1327-04 
G13-1480-04 
G13-1481-04 


CUSHION (UPPER CASE) 
CUSHION (FAN) 
CUSHION (DRU-3) 
CUSHION (KNOB) 
CUSHION (KNOB) 


G13-1482-04 
G13-1483-04 
G13-1498-04 
G13-1511-04 


CUSHION (KNOB) 
CUSHION (KNOB) 
CUSHION (SP) 

CUSHION (LOWER CASE) 


H10-2791-01 
H10-2792-11 
H13-0963-04 
H20-1437-03 
H25-0029-04 


POLYSTYRENE FOAMED FIXTURE (F) 
POLYSTYRENE FOAMED FIXTURE (R) 
CARTON BOARD 

PROTECTION COVER 

BAG (FUSE) 


H25-0079-04 
H25-0708-04 
H52-0730-02 
H62-0641-03 


BAG (MIC) 

BAG (DC CORD) 

ITEM CARTON CASE 
OUTER PACKING CASE 


J02-0049-14 
J02-0441-05 
J02-0474-05 
J21-4326-03 
J21-4496-05 


FOOT (REAR) 

FOOT (SIDE) 

FOOT (FRONT) 

HARDWARE FIXTURE (FAN) 
HARDWARE FIXTURE (PHONE JACK) 


J31-0141-04 
J32-0923-04 
J61-0307-05 


COLLAR (MIC) 
HEXAGON BOSS 
BAND 


K01-0416-05 
K21-1102-04 
K29-4966-04 
K29-4967-03 
K29-4968-03 


HANDLE ASSY 

KNOB (MAIN : WITH SCREW) 
KNOB RING (MAIN) 

KNOB (FILTER) 

KNOB (M.CH,RIT : WITH SPRING) 


K29-4969-03 
K29-4970-03 
K29-4978-03 
K29-4979-03 


KNOB (INSIDE) 
KNOB (OUTSIDE) 
KNOB (POWER) 
KNOB (UP/DOWN) 
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TS-870S 
RF UNIT (X44-3210-00) 


p 


K29-4980-03 
K29-4981-03 
K29-4982-03 
K29-4983-03 
K29-4984-03 


K29-4985-03 
K29-4986-03 
K29-4987-03 
K29-4988-03 
K29-4989-03 


K29-4990-03 
K29-4991-03 
K29-4992-03 


N09-0372-04 
N09-0682-04 
NO9-2051-05 
N11-0040-46 
N14-0509-05 


N15-1040-46 
N32-2606-46 
N32-3006-46 
N33-3006-41 
N87-2606-46 


N87-3006-46 
N87-3008-46 
N88-2608-46 
N90-3008-46 
N91-3010-46 


T07-0252-15 
791-0352-15 


W02-1836-05 
W09-0873-05 


CK73FB1H103K 
CC73FCH1H121J 
CK73FF1C105Z 
CK73FB1H103K 
CK73FB1E103K 


CK73FB1H103K 
CK73FB1H102K 
CK73FB1H103K 
CK73FB1E103K 
CK73FF1C105Z 


CK73FF1E104Z 
CK73FF1C105Z 
CK73FB1E103K 
CK73FB1H182K 
CK73FB1H682K 


CK73FB1H182K 
CK73FF1E104Z 
CK73FF1E104Z 
CEO4EW1C100M 
CK73FF1E104Z 


CEO4EW1C100M 
CK73FF1C105Z 
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PARTS LSIT 


Description 


KNOB (ANT, etc.) 
KNOB (LED) 

KNOB (AT TUNE, etc.) 
KNOB (LED) 

KNOB (QUICK MEMO) 


KNOB (LSB/USB) 
KNOB (CW/-R) 

KNOB (FSK/-R) 

KNOB (FM/AM) 
KNOB (AUTO NOTCH) 


KNOB (BEAT CANCEL) 
KNOB (N.R) 
KNOB (TX EQ.) 


SCREW (DC) 
SCREW (GND) 
SCREW 

FLANGE NUT (GND) 
NUT (GND) 


FLAT WASHER (GND) 

FLAT HEAD SCREW 

FLAT HEAD SCREW (SUB PANEL) 
OVAL HEAD SCREW (CASE) 
BRAZIER HEAD SCREW (UNIT,RL) 


BRAZIER HEAD SCREW (AT,FAN) 
BRAZIER HEAD SCREW 

FLAT HEAD SCREW (FINAL) 

TP HEAD MACHIN SCREW (PANEL) 
TP HEAD TAPPING SCREW (FOOT) 


LOUDSPEAKER (8 ohm 1W) 
MICROPHONE ACSY 


ENCODER 
LITHIUM CELL (3V 220MAh) 


CHIP C 0.010UF 
CHIP C 120PF 
CHIP C 1.0UF 
CHIP C 0.010UF 
CHIP C 0.010UF 


CHIP C 0.010UF 
CHIP C 1000PF 
CHIP C 0.010UF 
CHIP C 0.010UF 
CHIP C 1.0UF 


CHIP C 0.10UF 
CHIP C 1.0UF 
CHIP C 0.010UF 
CHIP C 1800PF 
CHIP C 6800PF 
C99 
C100 
C101 
€102,103 


CHIP C 1800PF 
CHIP C 0.10UF 
CHIP C 0.10UF 
ELECTRO 10UF 

CHIP C 0.10UF C105 
C106 
C108 
C110 


ELECTRO 10UF 
CHIP C 1.0UF 


CK73FF1E104Z 
CC73FCH1HOS50C 
CK73FB1H103K 
CK73FB1E103K 
CK73FB1H103K 


CK73FB1H223K 
CK73FB1H103K 
CK73FF1E104Z 
CK73FF1C105Z 
CK73FB1H222K 


CK73FB1H682K 
CK73FB1H222K 
CK73FF1E104Z 
CK73FF1C105Z 
CK73FB1H472K 


CK73FF1E104Z 
CK73FF1C1052Z 
CC73FSL1H821J 
CK73FF1C105Z 
CK73FB1H472K 


CK73FF1E104Z 
CK73FB1H222K 
CK73FF1E104Z 
CK73FF1C105Z 
CK73FB1H561K 


CK73FF1C1052Z 
CK73FB1H222K 
CK73FF1E104Z 
CK73FB1H102K 


CK73FF1E1042Z 


CK73FF1C105Z 
CC73FSL1H271J 
CK73FF1C1052Z 
CK73FB1H102K 
CK73FF1E104Z 


CK73FF1C105Z 
CC73FCH1HOSOC 
CC73FCH1HO50C 
CC73FCH1HOS0C 
CK73FF1C1052Z 


CK73FF1E104Z 
CK73FB1H102K 
CK73FF1E104Z 
CK73FF1C1052 
CC73FCH1H121J 


CK73FF1C105Z 
CK73FB1H102K 
CK73FF1E1042Z 
CK73FB1H102K 
CK73FF1E104Z 


CK73FF1C105Z 
CC73FCH1H820J 
CK73FF1C1052Z 
CK73FB1H102K 
CK73FF1E104Z 


CK73FF1C105Z 
CC73FCH1HO40C 
CC73FCH1HO40C 
CK73FF1C1052Z 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 


0.10UF 
5.0PF 
0.010UF 
0.010UF 
0.010UF 


0.022UF 
0.010UF 
0.10UF 
1.0UF 
2200PF 


6800PF 
2200PF 
0.10UF 
1.0UF 

4700PF 


0.10UF 
1.0UF 
820PF 
1.0UF 
4700PF 


0.10UF 
2200PF 
0.10UF 
1.0UF 
S6OPF 


1.0UF 

2200PF 
0.10UF 
1000PF 
0.10UF 


1.QUF 
270PF 
1.0UF 
1000PF 
0.10UF 


1.0UF 
5.0PF 
5.0PF 
5.0PF 
1.0UF 


0.10UF 
1000PF 
0.10UF 
1,0UF 
120PF 


1.QUF 

1000PF 
0.10UF 
1000PF 
0.10UF 


1.QUF 
82PF 
1.0UF 
1000PF 
0.10UF 


1.0UF 
4.0PF 
4.0PF 
1.0UF 


15-3/UDS 
PARTS LIST 


RF UNIT (X44-3210-00) 

5 
C111 CK73FF1E1042 CHIP C 0.10UF C181 CC73FCH1HO50C CHIP C 5.0PF 
C112 CC73FSL1H391J CHIP C 390PF C182 CK73FB1E103K CHIP C 0.010UF 
C113 CK73FF1E104Z CHIP C 0.10UF C184 CC73FCH1HO50C CHIP C 5.0PF 
C114 CK73FF1C105Z CHIP C 1.0UF i C185 CC73FCH1H220J CHIP C 22PF 
C115 CC73FCH1H680J CHIP C 68PF C186 CC73FCH1HO50C CHIP C 5.0PF 
C116 CK73FF1C1052Z CHIP C 1.QUF C187 CC73FCH1HIR5SC CHIP C 1.5PF 
C117 CC73FSL1H151J CHIP C 150PF C188 CC73FCH1H220J CHIP C 22PF 
C118,119 CK73FF1E104Z CHIP C 0.10UF : C189 CC73FCH1HORSC CHIP C 0.5PF 
C121 CK73FF1C1052Z CHIP C 1.0UF : C190 CK73FB1E103K CHIP C 0.010UF 
C122 CC73FCH1HO50C CHIP C 5.0PF C191 CC73FSL1H681J CHIP C 6B0PF 
C124 CC73FCH1HO50C CHIP C 5.0PF C192,193 CK73FB1H102K CHIP C 1000PF 
C126 CK73FF1C105Z CHIP C 1.0UF C194 CC73FSL1H331J CHIP C 330PF 
C127 CK73FF1E104Z CHIP C 0.10UF C195 CC73FSL1H471J CHIP C 470PF 
C128 CC73FCH1H221J CHIP C 220PF C196 CK73FB1H102K CHIP C 1000PF 
C129 CK73FF1E104Z CHIP C 0.10UF C197 CK73FB1E103K CHIP C 0.010UF 
C130 CK73FF1C105Z CHIP C 1.0UF C198 CC73FCH1HO20C CHIP C 2.0PF 

q C131 CC73FCH1H330J CHIP C 33PF C199 CK73FB1E103K CHIP C 0.010UF 
C132 CK73FF1C105Z CHIP C 1.0UF C201-206 CK73FB1E103K CHIP C 0.010UF 
C133 CK73FF1E104Z CHIP C 0.10UF C207 CC73FCH1H470J CHIP C 47PF 
C134 CK73FB1H103K CHIP C 0.010UF C208 CK73FF1E104Z CHIP C 0.10UF 
C135 CC73FCH1H121J CHIP C 120PF C209 CK73FB1H102K CHIP C 1000PF 
C136 CK73FF1E104Z CHIP C 0.10UF €211,212 CK73FF1E104Z CHIP C 0.10UF 
C137 CC73FSL1H221J CHIP C 220PF C214 CK73FB1E103K CHIP C 0.010UF 
C138 CK73FB1E103K CHIP C 0.010UF C215 CK73FF1E104Z CHIP C 0.10UF 
C139 CK73FF1E104Z CHIP C 0.10UF C216 CEO4EW1C100M ELECTRO 1QUF 
C140,141 CK73FB1E103K CHIP C 0.010UF C217 CK73FF1E104Z CHIP C 0.10UF 
C142 CK73FF1E104Z CHIP C 0.10UF C218 CC73FCH1H470J CHIP C 47PF 

: C143 CC73FCH1H390J CHIP C 39PF C219 CK73FF1E104Z CHIP C 0.10UF 
C144,145 CK73FB1E103K CHIP C 0.010UF C220 CEO4EW1HO10M ELECTRO 1.0UF 
C146,147 CK73FF1E104Z CHIP C 0.10UF €221-223 CK73FF1E104Z CHIP C 0.10UF 
C148 CK73FB1E103K CHIP C 0.010UF C224 CK73FB1E103K CHIP C 0.010UF 
C149 CK73FF1E1042 CHIP C 0.10UF C225 CK73FB1H102K CHIP C 1000PF 
C150,151 CK73FF1C1052Z CHIP C 1.0UF C226-228 CK73FB1E103K CHIP C 0.010UF 
(152,153 CK73FF1E104Z CHIP C 0.10UF C229 CC73FCH1HO50C CHIP C 5.0PF 
C154 CC73FCH1H101J CHIP C 100PF C230 CK73FB1E103K CHIP C 0.010UF 
C155 CC73FCH1H150J CHIP C 15PF C231 CC73FCH1H220J CHIP C 22PF 
C156 CK73FB1E103K CHIP C 0.010UF C232 CK73FF1E104Z CHIP C 0.10UF 
C157 - CC73FSL1H221J CHIP C 220PF C233 CK73FB1H102K CHIP C 1000PF 

: C158 CK73FB1H471K CHIP C 470PF C234 CK73FF1E104Z CHIP C 0.10UF 
C159 CK73FB1H102K CHIP C 1000PF C236 CK73FB1E103K CHIP C 0.010UF 
C160 CC73FCH1H470J CHIP C 47PF C237 CC73FCH1H220J CHIP C 22PF 
C161 CC73FCH1H820J CHIP C 82PF C238 CK73FB1E103K CHIP. C 0.010UF 
C162 CK73FF1E104Z CHIP C 0.10UF C239 CK73FB1H471K CHIP C 470PF 
C163 CK73FB1E103K CHIP C 0.010UF C240,241 CK73FB1E103K CHIP C 0.010UF 
C164 CC73FSL1H471J CHIP C 470PF C242 CC73FSL1H471J CHIP C 470PF 
C165 CK73FB1E103K CHIP C 0.010UF C243,244 CK73FB1E103K CHIP.C 0.010UF 
C166, 167 Me CK73FF1E104Z CHIP C 0.10UF C245 CC73FSL1H471J CHIP C 470PF 
C168 CK73FB1E103K CHIP C 0.010UF C246 CC73FCH1HO10C CHIP C 1.0PF 
C169 CC73FCH1H680J CHIP C 68PF C247 CC73FSL1H471J CHIP C 470PF 
C170 CK73FF1E104Z CHIP C 0.10UF C248 CK73FB1E103K CHIP C 0.010UF 
C171 CC73FCH1H470J CHIP C 47PF C249 CC73FCH1HORSC CHIP C 0.5PF 
C172,173 CK73FB1E103K CHIP C 0.010UF C250 CC73FCH1HO10C CHIP. C 1.0PF 
C174 CC73FSL1H471J CHIP C 470PF C251-253 CK73FB1E103K CHIP C 0.010UF 
C175 CC73FCH1H470J CHIP C 47PF C254 CK73FF1E104Z CHIP C 0.10UF 
C176 CEO4EW1C470M ELECTRO 47UF C256,257 CK73FB1E103K CHIP C 0.010UF 

} C177 CC73FCH1HO50C CHIP C 5.0PF C260 CK73FB1E103K CHIP C 0.010UF 
C178 CC73FCH1H680J CHIP C 68PF C262,263 CK73FB1E103K .| CHIP C 0.010UF 
C179 CK73FF1E104Z CHIP C 0.10UF C265-273 CK73FB1E103K CHIP C 0.010UF 

é C180 CC73FCH1HO20C CHIP C 2.0PF C274 CC73FCH1H180J CHIP C 18PF 
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bU-OL1UO 
PARTS LSIT 


RF UNIT (X44-3210-00) 


ree Desti- 


C275 CC73FCH1H150J CHIP C 15PF 
C276 CC73FCH1H180J CHIP C 18PF 
€277-279 CK73FB1E103K CHIP C 0.010UF 
C280 CC73FCH1H101J CHIP C 100PF 

C281,282 CC73FCH1H220J CHIP C 22PF 


New —_ Desti- 
[ie [wow] vee [ Omer 


C521 CEO4EW1C100M ELECTRO —- 10UF 16WV 
C522 CK73FB1E103K CHIP C 0.010UF K 

C523 CC73FCH1H121J CHIP C 120PF 
C524 CC73FSL1H181J CHIP C 180PF 
C525 CC73FCH1H121J CHIP C 120PF 


ae oe 
Cioct.. Ce 


C283 CC73FCH1H330J CHIP C 33PF (526-530 CK73FB1E103K CHIP C O.010UF K 
C285 CK73FB1E223K CHIP C 0.022UF K C531 CC73FCH1HS60J CHIP C 56PF J 
C286 CEO4EW1HO10M ELECTRO 1.QUF SOWV C532 CC73FSL1H391J CHIP C Sede 
C287 CEO4EW1C100M ELECTRO 1QUF 16WV C533 CC73FCH1H390J CHIP C 39PF JE 
C288 CK73FB1H473K CHIP C 0.047UF K C534 CC73FCH1H680J CHIP C 68PF J 


C289 CEO4EW1C100M ELECTRO 10UF C535 CC73FCH1H390J CHIP C 39PF J 
C290 CK73FB1E103K CHIP C O.010UF K C536 CC73FCH1H101J CHIP C 100PF = JJ 
C291 CEO4EW1HR47M ELECTRO 0.47UF S50WV C537 CC73FCH1H680J CHIP C 68PF J 
C292 CK73FB1E103K CHIP C 0.010UF K C538 CC73FCH1H390J CHIP C 39PF J 
C293 CC73FCH1H101J CHIP C 1O0PF J C539 CC73FCH1HO70D CHIPC 7.0PF D 


C294 CK73FF1E104Z CHIP C O.10UF Z C540 CC73FCH1H680J CHIP C 68PF J 
C295-298 CK73FB1E103K CHIP C O.O10UF K C541 CC73FCH1H220J CHIP C 22PF J 
C299,300 CK73FB1H103K CHIP C O.010UF K (542 CC73FCH1H330J CHIP C 33PF J 
C301 CK73FB1H102K CHIP C 1000PF K (543-545 CK73FB1E103K CHIP C O.010UF K 
C302 CK73FB1H103K CHIP C O.O1O0UF K C546 CC73FCH1H121J CHIP C 120PF J 


C303 CK73FB1H102K CHIP C 1000PF kK C547 CEO4EW1C470M ELECTRO 47UF 16WV 
C304 CK45FE2H222P CERAMIC  2200PF P (548-555 CK73FB1E103K CHIP C O.O10UF K 
C305 CK73FB1H103K CHIP C O.010UF K C556 CK73FB1H102K CHIP C 1O000PF K 
€306,307 CK73FB1H102K CHIP C 1000PF_ kK C557 CC73FCH1H330J CHIP C 33PF J 
C308 CK73FB1H103K CHIP C O.010UF K C558 CC73FCH1HORSC CHIP C 0.5PF C 
C310 CK73FB1H103K CHIP C O.010UF K C560 CC73FCH1HORSC CHIP C 0.5PF C 
C312 CEO4EW1C100M ELECTRO 10UF 16WV C561 CC73FCH1H330J CHIP C 33PF J 
C313,314 CK73FB1H103K CHIP C O.010UF K (562-564 CK73FB1E103K CHIP C O.010UF K 
C315 CEO4EW1C100M ELECTRO 10UF 16WV C565 C92-0516-05 CHIP-TAN —4.7UF 16WV 
C316-327 CK73FB1H102K CHIP C 1000PF kK (566,567 CC73FCH1H470J CHIP C 47PF J 


328-331 CK73FB1E103K CHIP C O.010UF K C568 CC73FCH1H101J CHIP C 100PF J 
C332 CK73FB1H102K CHIP C 1O00PF kK C569 CEO4EW10100M ELECTRO 10UF 16WV 
C333 CK73FB1E103K CHIP C O.O10UF K C570,571 CK73FB1E103K CHIP C O.010UF K 
C334 CC73FCH1H330J CHIP C 33PF J C572 CC73FCH1H100D CHIP C 1OPF D 
C335 CK73FB1E103K CHIP C O.010UF K C573 CC73FCH1HOSOC CHIP C 5.0PF C 


C338 CC73FSL1H221J CHIP C 220PF J (574-576 CK73FB1E103K CHIP C O.010UF K 
C339,340 CC73FCH1H220J CHIP C 22PF J C577 CK73FB1H331K CHIPC —-330PF K 
C341-346 CK73FB1E103K CHIP C O.O10UF Kk C578 CC73FCH1H620J CHIP C 62PF J 
C347,348 CC73FCH1H100D CHIP C 10PF D C579 CK73FB1H331K CHIP C 330PF K 
C350 €92-0004-05 CHIP-TAN —-1.0UF 16BWV C581 CC73FCH1H820J CHIP C 82PF J 


C500 


CK73FB1E103K CHIP C O.010UF K C583 CK73FB1H103K CHIP C O.O10UF K 
C501 CEO4NW1C100M ELECTRO 10UF 16WV C584 CEO4EW1C100M ELECTRO JOUF 16WV 
C502 CK73FB1E103K CHIP C O.010UF K C585 CK73FB1H103K CHIP C O.010UF K 
C503 CEO4NW1C100M ELECTRO 10UF 16WV C586 CK73FB1H682K CHIP C 6800PF K 
C504 CK73FB1E103K CHIP C O.O10UF K C587 CK73FB1H123K CHIP C 0.012UF K 


C505 CEO4EW1C100M ELECTRO 10UF 16WV 
C506 CK73FB1E103K CHIP C O.010UF K 
C507 CEO4NW1C100M ELECTRO 1OUF 16WV 
C508 CK73FB1E103K CHIP C O.O10UF K 
C509 CEO4NW1C100M ELECTRO 1OUF 16WV 


C588 
C591 
C593 
C594 
C595 


CK73FB1H682K CHIP C 6800PF 
CK73FB1H103K CHIP C 0.010UF 
CK73FB1H102K CHIP C 1000PF 
CC73FSL1H221J CHIP C 220PF 

CK73FB1H103K CHIP C 0.010UF 


Ao KAKA AR 


CK73FB1E103K CHIP C O.010UF kK 
C511 CEO4EW1C100M ELECTRO 1OUF 16WV 


C596 
C597 


CC73FCH1HORSC CHIP C 0.5PF 
CC73FCH1H270J CHIP C 27PF 


C 

J 

C512,513 CK73FB1E103K CHIP C O.010UF K C598-602 CK73FB1H103K CHIP C 0.010UF K 
C514 C92-0516-05 CHIP-TAN —4.7UF 16WV C603 CK73FB1H102K CHIP C 1OO0PF = K 
CC73FSL1H271J CHIP C 270PF C604 CK73FB1H103K CHIP C O.010UF K 


CC73FSL1H561J 
CK73FB1E103K 

CC73FSL1H271J 
CK73FB1E103K 


CHIP C S60PF J 
CHIP C O.010UF K 
CHIP C 270PF J 

K 


CHIP C 0.010UF 


C606 
C618 
C619 
C620-623 


CC73FCH1H270J CHIP C 27PF J 
CEO4EW10101M ELECTRO 1OOUF  16WV 
€92-0001-05 CHIP-TAN  0.10UF 35\WWV 
CK73FB1H102K CHIP C 1O00PF = K 


13-36/05 
PARTS LIST 


RF UNIT (X44-3210-00) 


is Desti- 48 Desti- 
fa ogee [em rie | ti 


C624 CK73FB1E103K CHIP C O.010UF K C690 CC73FCH1H470J CHIP C 47PF 
(625-628 CK73FB1H102K CHIP C 1O00PF K C691 CC73FCH1H270J CHIP C 27PF 
C629 CEO4EW1C101M ELECTRO 100UF (692-696 CK73FB1E103K CHIP C 0.010UF 
(630,631 CK73FB1E103K CHIP C 0.010UF C697 CEO4EW1C100M ELECTRO 10OUF 
C630,631 CK73FB1E103K CHIP C 0.010UF C698 CK73FB1H102K CHIP C 1000PF 


C632 CEO4EW1C0101M ELECTRO 1OQUF C699 CK73FB1E103K CHIP C 0.010UF 
C633 CC73FCH1H101J CHIP C 100PF C700 CK73FB1H102K CHIP C 1000PF 
C634 CC73FCH1H180J CHIP C 18PF C701 CC73FCH1H330J CHIP C 33PF 
C635 CK73FB1H102K CHIP C 1000PF C702 CC73FCH1H100D CHIP C 10PF 
C636 CC73FCH1H330J CHIP C 33PF C703 CC73FCH1HE80J CHIP C 68PF 


C637 CC73FCH1HO80D CHIP C 8.0PF C704,705 CK73FB1H103K CHIP C 0.010UF 
C638 CC73FCH1H120J CHIP C 12PF C706 CEO4EW1C470M ELECTRO 47UF 
C639 CC73FCH1H560J CHIP C 56PF C707 CK73FB1H103K CHIP. C 0.010UF 
C640 CK73FB1H183K CHIP C 0.018UF C708 CEO4EW1C101M ELECTRO 100UF 
C641 CC73FCH1H120J CHIP C 12PF C710 CK73FB1H102K CHIP C 1000PF 


C642 CK73FB1H102K CHIP C 1000PF C711 CQ92M1H333K MYLAR 0.033UF 
C643 CC73FCH1H330J CHIP C 33PF C712 C91-1083-05 FILM 0.47UF 
C644 CC73FCH1H120J CHIP C 12PF C713 CK73FB1H103K CHIP C 0.010UF 
C645 CC73FCH1H150J CHIP C 15PF C714 C92-0516-05 CHIP-TAN = 4.7UF 
C646 CC73FCH1H390J CHIP C 39PF C715,716 CK73FB1H102K CHIP C 1000PF 


C647 CC73FCH1H1000 CHIP C 10PF C717 CEO4EW1C101M ELECTRO 1Q0UF 
C648 CK73FB1H102K CHIP C 1000PF C719 CC73FCH1HOZ0C CHIP C 2.0PF 
C649 CC73FCH1H160J CHIP C 16PF C721-726 CC73FCH1H270J CHIP C 27PF 
C650 CC73FCH1H240J CHIP C 24PF C727,728 CC73FCH1H1000 CHIP C 10PF 
C651 CC73FCH1H150J CHIP C 15PF C729 CC73FCH1HO20C CHIP C 2.0PF 


C652 CC73FCH1H390J CHIP C 39PF 
C653 CK73FB1H183K CHIP C 0.018UF 
C654 CC73FCH1HO40C CHIP C 4.0PF 
C655 CK73FB1H102K CHIP C 1000PF 
C656 CC73FCH1H150J CHIP C 15PF 


C730-732 CK73FB1H102K CHIP C 1000PF 
C744 CK73FB1H102K CHIP C 1000PF 
C750-757 CC73FCH1H101J CHIP C 100PF 
C758-761 CK73FB1H102K CHIP C 1000PF 
C762 CC73FCH1H101J CHIP C 100PF 


a a 


C657 CC73FCH1H200J CHIP C 20PF 
C658 CC73FCH1H160J CHIP C 16PF 
C659,660 CK73FB1H102K CHIP C 1000PF 
C661 CC73FCH1H100D CHIP C 10PF 
C662 CC73FCH1HO30C CHIP C 3.0PF 


C770 CEO4EW1C470M ELECTRO 47UF 
C771 CK73FB1H103K CHIP C 0.010UF 
C780 CEO4EW1E470M ELECTRO 47UF 
C781,782 CK73FF1E104Z CHIP C 0.10UF 
C783 CEO4EW1C470M ELECTRO 47UF 


aon xz Cc a 


C663 CC73FCH1HO20C CHIP C 2.0PF 
C664 CC73FCH1HO040C CHIP C 4.0PF 
C665,666 CK73FB1H102K CHIP C 1000PF 
C667 CK73FB1E103K CHIP C 0.010UF 
C668 CK73FB1H102K CHIP C 1000PF 


C784 CEO4EW1E470M ELECTRO 47UF 
C785,786 CK73FF1E104Z CHIP C 0.10UF 
C787 CEO4EW1C470M ELECTRO 47UF 
C800 CC73FCH1H390J CHIP C 39PF 
C801 CC73FCH1H151J CHIP C 150PF 


Fw Am PN, GD) Co) 


C669 CK73FB1E103K CHIP C 0.010UF 
C670 CK73FB1H102K CHIP C 1000PF 
C671 CC73FCH1H240J CHIP C 24PF 
C672 CK73FB1H102K CHIP C 1000PF 
C673 CC73FCH1HO10C CHIP C 1.0PF 


C802 CC73FCH1H390J CHIP C 39PF 
C803 CC73FCH1HOS0C CHIP C 5.0PF 
C804 CK73FB1H103K CHIP C 0.010UF 
C805 CC73FCH1HO20C CHIP C 2.0PF 
(806,807 CK73FB1H103K CHIP C 0.010UF 


fa ea BS eS 


C674 CC73FCH1H240J CHIP C 24PF C808 C92-0004-05 CHIP-TAN —-1.0UF 

C675 CK73FB1E103K CHIP C 0.010UF (907-912 CK73FB1H102K CHIP C 1000PF 

C676 C92-0004-05 CHIP-TAN —1.0UF (914-926 CK73FB1H102K CHIP C 1000PF 

C677 CEO4EW1C221M ELECTRO 220UF TC506,507 C05-0377-05 TRIMMER CAPACITOR —_‘10PF 
C678 CK73FB1E103K CHIP C 0.010UF 1C508,509 C05-0376-05 TRIMMER CAPACITOR — 6PF 


C679 CQ92M1H822K MYLAR 8200PF TC800 C05-0344-05 TRIMMER CAPACITOR —30PF 

C680 C91-1083-05 FILM 0.47UF 

C681 CK73FB1H102K CHIP C 1000PF CN2 £04-0154-05 RF COAXIAL CABLE SOCKET 

C682,683 CK73FB1E103K CHIP C 0.010UF CN4 £04-0154-05 RF COAXIAL CABLE SOCKET 

C684 CK73FB1H 103K CHIP C 0.010UF CN5,6 £04-0191-05 RF COAXIAL CABLE SOCKET 
CN? £40-3238-05 PIN CONNECTOR (3P) 

(685.686 CK73FB1E103K CHIP C 0.010UF CN10 £04-0154-05 RF COAXIAL CABLE SOCKET 

C687 CC73FCH1HO20C CHIP C 2.0PF 

C688 CC73FCH1H1RSC CHIP C 1.5PF CN13 £40-5741-05 PIN CONNECTOR (8P) 

C689 CC73FCH1HO30C CHIP C 3.0PF CN14 £40-5740-05 . | PIN CONNECTOR (20P) 
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bO7"OlUO 


RF UNIT (X44-3210-00) 


CN15-17 
CN500 
CNS501 
CN502-505 
CN506 


CN508 
CN503 
CN510 
CN800 
CN801 


CN901 
CN903-907 


2F 


£04-0154-05 
£40-5740-05 
£40-3237-05 
£04-0154-05 
£40-3238-05 


£40-5606-05 
£40-5607-05 
£23-0996-05 
£40-4463-05 
£40-4464-05 


£40-3300-05 
£40-5743-05 
£06-0752-05 
£13-0166-05 


£37-0546-05 
£37-0517-05 


F11-1141-04 
F11-1140-04 


J30-0545-05 
J30-0563-05 


L72-0343-05 
L39-1254-05 
L19-0324-05 
(40-1021-14 
L40-2701-14 


L40-4791-14 
L40-2701-14 
L40-1015-48 
L19-0324-05 
L40-1005-48 


L40-4705-48 
(40-1501-14 
L40-1021-14 
L40-5691-14 
L40-1292-14 


140-8291-1 
L40-1292-1 
(40-5691- 
L40-1292- 
L40-1092- 


Fr Ff She Lf 


L40-3391-14 
L40-1092-14 
(34-4262-05 
140-3382-14 
40-2792-14 


L40-3382-14 
L40-2282-14 
140-2292-14 
(40-2282-14 
L34-4289-05 


140-2282-14 
L40-1292-14 
L40-2282-14 
(34-4392-05 
L40-2282-14 


L40-1292-14 


£11-0462-05 


RF COAXIAL CABLE SOCKET 

PIN CONNECTOR (20P) 

PIN CONNECTOR (2P) 

RF COAXIAL CABLE SOCKET (2P) 
PIN CONNECTOR (3P) 


PIN CONNECTOR (3P) 
PIN CONNECTOR (4P) 
TERMINAL (TEST) 
PIN CONNECTOR 
PIN CONNECTOR 


PIN CONNECTOR (3P) 
FLAT CABLE CONNECTOR (6P) 
DIN SOCKET 
PIN JACK 

PHONE JACK 


LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH MINIPIN PLUG 


SHIELDING COVER 
SHIELDING CASE 


SPACER (TO XF1) 
SPACER (TO XF3, X800) 


CERAMIC FILTER (8.4MHZ) 
COIL 

TROIDAL COIL 

SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR (100UH) 
TROIDAL COIL 

SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (47UH) 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
COIL 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 


rare Desti- 


PARTS LSIT 


New oe Desti- 
[ne els wie [tome | 
L49 L40-2282-14 SMALL FIXED INDUCTOR 
L50 L34-4264-05 COIL 
L40-1021-14 SMALL FIXED INDUCTOR 


34-4265-05 COIL 
L19-0324-05 TROIDAL COIL 


L40-4785-48 SMALL FIXED INDUCTOR (470NH) 


L19-0324-05 TROIDAL COIL 
L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
140-2785-48 SMALL FIXED INDUCTOR (270NH) 


L40-2285-48 SMALL FIXED INDUCTOR (220NH) 


L19-0324-05 TROIDAL COIL 


L39-1255-05 COIL 
L40-1285-48 SMALL FIXED INDUCTOR (120NH) 
L39-1255-05 COIL 


L40-1015-48 SMALL FIXED INDUCTOR (100NH) 


(39-1255-05 COIL 


134-4222-05 COIL 
L34-4394-05 COIL 
L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
L40-2285-48 SMALL FIXED INDUCTOR (220NH) 


L34-4393-05 COIL 


L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
L34-4394-05 COIL 
140-2295-48 SMALL FIXED INDUCTOR (2.2UH) 


L40-2285-48 


SMALL FIXED INDUCTOR (220NH) 


L34-4209-05 COIL 


L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
L34-0943-05 COIL 
(40-4785-48 SMALL FIXED INDUCTOR (470NH) 


(40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 


L34-0535-05 


COIL 


L34-0536-05 COIL 
L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
L40-2285-48 SMALL FIXED INDUCTOR (220NH) 


140-4705-48 SMALL FIXED INDUCTOR (47UH) 


(19-0324-05 TROIDAL COIL 
134-4395-05 COIL 
(39-1255-05 COIL 
L34-4395-05 COIL 


L34-4211-05 COIL 


140-1015-48 SMALL FIXED INDUCTOR (100UH) 


L34-4395-05 COIL 
(34-4207-05 COIL 
134-0943-05 COIL 


(34-0781-05 COIL 


L100 


L34-0536-05 COIL 


L101 L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
L102 L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
L107 (40-1015-48 SMALL FIXED INDUCTOR (100UH) 
L108 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 


{110,111 L40-1805-48 SMALL FIXED INDUCTOR (18UH) 


L112,113 L40-1081-42 SMALL FIXED INDUCTOR (0.1UH) 
1301 L40-1001-42 SMALL FIXED INDUCTOR (10UH) 
(304-310 L40-1001-42 SMALL FIXED INDUCTOR (10UH) 
314-318 L40-1001-42 SMALL FIXED INDUCTOR (10UH) 


500-505 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 


506,507 L40-6805-48 SMALL FIXED INDUCTOR (68UH) 
L508 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 
(509,510 L40-2705-48 SMALL FIXED INDUCTOR (27UH) 


1S-8/US 
PARTS LIST | 


: a2 Desti- 


SMALL FIXED INDUCTOR (18UH) 


RF UNIT (X44-3210-00) 


New oly Desti- 
Ref. No. | Address parts Parts No. Description Matae 


Sl em 


(40-1805-48 


511 


RK73FB2A222J 


CHIP R 22K J 1/10W 


512,513 * | L40-2705-48 SMALL FIXED INDUCTOR (27UH) RK73FB2A103J CHIP R LOK eed /10W 
514 (40-2205-48 SMALL FIXED INDUCTOR (22UH) RK73FB2A330J CHIP R 33 J 1/10W 
515 * | 140-1805-48 SMALL FIXED INDUCTOR (18UH) R20 RK73FB2A102J CHIP R 1.0K J 1/10W 
L516 (40-5695-48 SMALL FIXED INDUCTOR (5.6UH) RK73FB2A330J CHIP R 


L517 (40-1005-48 SMALL FIXED INDUCTOR (10UH) 
L518 (34-4222-05 COIL 

519 * | 134-4421-05 COIL 

L520 (34-4222-05 COIL 

(521,522 (40-2285-48 SMALL FIXED INDUCTOR (220NH) 


RK73FB2A101J CHIP R 100 J 1/10W 
R24 RK73FB2A222J CHIP R 22K id /10W 
R25 RK73FB2A561J CHIP R 560 J 1/10W 
R27 RK73FB2A181J CHIP R 180 J /10W 
RK73FB2A680J CHIP R 


L523 (40-1005-48 SMALL FIXED INDUCTOR (10UH) RK73FB2A 103 CHIP R WOK J 1/10W 
L524 (40-1095-48 SMALL FIXED INDUCTOR (1UH) R44-55 RK73FB2A223J CHIP R 22K J 1/10W 
(525,526 L40-2205-48 SMALL FIXED INDUCTOR (22UH) R56 RK73FB2A121J CHIP R 120 J 1/10W 
L528 "| 134-4396-05 COIL R58 RK73FB2A680J CHIP R 68 J 1/10W 
(529,530 134-4222-05 COIL RK73FB2A560J CHIP R J 


531-534 140-1015-48 SMALL FIXED INDUCTOR (100UH) RK73FB2A680J CHIP R 68 J 1/10W 
L535 (33-0664-05 CHOKE COIL R62 RK73FB2A220J CHIP R 22 J 1/10W 
(536 (34-2354-05 COIL R63 RK73FB2A121J CHIP R 120 J 1/10W 
L537 (40-4795-48 SMALL FIXED INDUCTOR (4.7UH) R65 RK73FB2A2205 CHIP R 22 J 1/10W 
L538 133-0664-05 CHOKE COIL RK73FB2A121J CHIP R J 


L539 (34-2354-05 COIL RK73FB2A220J CHIP R 22 J 1/10W 
L540 140-4795-48 SMALL FIXED INDUCTOR (4.7UH) R69 RK73FB2A121J CHIP R 120 J 1/10W 
(541 (33-0664-05 CHOKE COIL R71 RK73FB2A220J CHIP R 22 J 1/10W 
L542 (34-2354-05 COIL R72 RK73FB2A121J CHIP R 120 J 1/10W 


(543 140-4795-48 SMALL FIXED INDUCTOR (4.7UH) 


RK73FB2A220J CHIP R 


1544 L33-0664-05 CHOKE COIL 

(545 (34-2354-05 COIL 

L546 (40-4795-48 SMALL FIXED INDUCTOR (4.7UH) 
L547 (40-3385-48 SMALL FIXED INDUCTOR (330NH) 
(548 L40-1295-48 SMALL FIXED INDUCTOR (1.2UH) 


RK73FB2A121J CHIP R 120 J 1/10W 
R77 RK73FB2A220J CHIP R 22 J 1/10W 
R78 RK73FB2A121J CHIP R 120 J /10W 
R80 RK73FB2A220J CHIP R 22 J /\0W 
RK73FB2A121J CHIP R 


549 (40-3385-48 SMALL FIXED INDUCTOR (330NH) 
L550 (40-2285-48 SMALL FIXED INDUCTOR (220NH) 


RK73FB2A2205 CHIP R 22 J /10W 
R84 RK73FB2A121J CHIP R 120 1/10W 


L551 L40-1015-48 SMALL FIXED INDUCTOR (100NH) R86 RK73FB2A220J CHIP R 22 J 1/10W 
562 * | L40-2795-48 SMALL FIXED INDUCTOR (2.7UH) R87 RK73FB2A121J CHIP R 120 J 1/10W 
L553 L40-1595-48 SMALL FIXED INDUCTOR (1.5UH) RK73FB2A220J CHIP R J 


(554 (40-2295-48 SMALL FIXED INDUCTOR (2.2UH) 
L555 (40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
1556 «= (40-2285-48 SMALL FIXED INDUCTOR (220NH) 
557-559 140-1015-48 SMALL FIXED INDUCTOR (100UH) 
L580,581 (40-1005-48 SMALL FIXED INDUCTOR (10UH) 


RK73FB2A121J CHIP R 120 J 1/10W 
R92 RK73FB2A151J CHIP R 150 J /10W 
R93 RK73FB2A223J CHIP R 22K J 1/10W 
R94 RK73FB2A104J CHIP R 10K J 1/10W 
RK73FB2A393J CHIP R 


L601 L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
L603 (40-2785-48 SMALL FIXED INDUCTOR (270NH) 
L604 (40-1015-48 SMALL FIXED INDUCTOR (100UH) 
X800 L77-1521-15 CRYSTAL RESONATOR (20MHZ) 
XF1 L71-0401-05 CRYSTAL FILTER (73.05MHZ) 


RK73FB2A330J CHIP R 33 J 1/10W 
R98 RK73FB2A473J CHIP R 47K J 1/10W 
R99 RK73FB2A151J CHIP R 150 J 1/10W 
R100 RK73FB2A331J CHIP R 330 J 

RK73FB2A221J CHIP R 


XF2 L71-0235-05 CRYSTAL FILTER 


RK73FB2A 1015 CHIP R 100 1/10W 


XF3 = L71-0266-05 CRYSTAL FILTER (8830KHZ) R103 RK73FB2A473J CHIP R 47K J  1/10W 
R104,105 RK73FB2A151J CHIP R 150 J 1/10W 
N38-2640-46 PAN HEAD MACHINE SCREW R106 RK73FB2A152J CHIP R 15K J) 1/10W 

RK73FB2A680J CHIP R nS 


R90-0721-05 MULTI-COMP 4.7K X 16 


RD14BB2E470J RD 47 J 1/4W RK73FB2A2205 CHIP R 22 J 1/10W 
RD14BB2E151J RD 150 J 1/4W R109 RK73FB2A100J CHIP R 10 J 1/10W 
RK73FB2A101J CHIP R 100 J 1/10W R110 RK73FB2A151J CHIP R 150 J 1/10W 
RD14BB2E101J RD 100 J 1/4W RK73FB2A471J CHIP R 470 J 1/10W 
RK73FB2A102J CHIP R 10K J = 1/10W 
RD14BB2E820J RD 82 J 1/4W 
RK73FB2A221J CHIP R 220 J 1/10W RK73FB2A471J te R 470 J 1/10W 
RK73FB2A181J CHIP R 180 J ° 1/10W RK73FB2A562J CHIP R 5.6K J  1/10W 
RK73FB2A331J CHIP R 330 J 1/10W RK73FB2A220J CHIP R 22 J 1/10W 
RK73FB2A470J CHIP R 47 J RK73FB2A 1505 CHIP R J 
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lbO-O/US 


RF UNIT (X44-3210-00) 
Parts No. 


RK73FB2A471J 
RK73FB2A680J 
RK73FB2A331J 
RK73FB2A102J 
RK73FB2A100J 


RK73FB2A471J 
RK73FB2A100J 
RK73FB2A180J 
RK73FB2A331J 
RK73FB2A331J 


RK73FB2A101J 
RK73FB2A223J 
RK73FB2A333J 
RK73FB2A122J 
RK73FB2A104J 


RK73FB2A473J 
RK73FB2A473J 
RK73FB2A471J 
RK73FB2A221J 
RK73FB2A330J 


RK73FB2A471J 
RK73FB2A562J 
RK73FB2A223J 
RK73FB2A181J 
RK73FB2A471J 


RK73FB2A330J 
RK73FB2A182J 
RK73FB2A330J 
RK73FB2A101J 
RK73FB2A222J 


RK73FB2A101J 
RK73FB2A332J 
RK73FB2A152J 
RK73FB2A473J 
RK73FB2A222J 


RK73FB2A101J 
RK73FB2A393J 
RK73FB2A102J 
RK73FB2A223J 
RK73FB2A101J 


RK73FB2A393J 
RK73FB2A223J 
RK73FB2A102J 
RK73FB2A103J 
RK73FB2A153J 


RK73FB2A563J 
RK73FB2A103J 
RK73FB2A104J 
RK73FB2A222J 
RK73FB2A103J 


RK73FB2A470J 
RK73FB2A1215 
RK73FB2A103J 
RK73FB2A562J 
RK73FB2A470J5 


RK73FB2A152J 
RK73FB2A103J 
RK73FB2A151J 
RK73FB2A102J 


CHIP R 
CHIP R 


*| CHIPR 


CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP.R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


J 


J 
J 
J 
J 


PARTS LSIT 


Desti- 
nation 


om ooo 


Description 


R195,196 RK73FB2A330J 
R197 RK73FB2A273J 
R198 RK73FB2A103J 
R199,200 RK73FB2A221J 


R201 RK73FB2A473J 


R202,203 RK73FB2A680J 


R204 RK73FB2A101J 
R205,206 RK73FB2A471J 
R207,208 RK73FB2A330J 


R209 RK73FB2A471J 


R210 


RK73FB2A102J 


R211 RK73FB2A472J 
R212,213 RK73FB2A330J 
R214 RK73FB2A103J 


R215 RK73FB2A823J 


R216 RK73FB2A681J 
R217 RK73FB2A151J 
R218 RK73FB2A332J 
R219 RK73FB2A103J 


R220 RK73FB2A101J 


R221 RK73FB2A 102J 


R222 RK73FB2A103J 
R223 RK73FB2A392J 
R224 RK73FB2A332J 


R225 RK73FB2A223J 


R226 RK73FB2A562J 


R229 RK73FB2A103J 
R230 RK73FB2A152J CHIP R 1.5K 1/10W 
R231 ,232 RK73FB2A221J CHIP R 220 1/10W 


R233 RK73FB2A152J 


R234 RK73FB2A101J J 

R235 RK73FB2A152J CHIP R WSK S| 1/10W 
R236,237 RK73FB2A101J CHIP R 100 J 1/10W 
R238 RK73FB2A152J CHIP R 1.5K J 1/10W 
R239 RK73FB2A101J CHIP R 100 J 1/10W 


R240 RK73FB2A152J J 
R241,242 RK73FB2A331J CHIP R 330 J 1/10W 
R243 RK73FB2A152J CHIP R 15K J I/10W 
R244 RK73FB2A101J CHIP R 100 J 1/10W 
R245 RK73FB2A152J J 


R246 RK73FB2A221J J 
R248 RK73FB2A822J CHIP R 82K J 1/10W 
R249 RK73FB2A222J CHIP R 22K J  1/10W 
R250 RK73FB2A103J CHIP R 10K J 1/10W 
R251 RK73FB2A153J J 


R252 


RK73FB2A102J J 
R253 RK73FB2A472J CHIP R 47K J  1/10W 
R256 RK73FB2A472J CHIP R 47K J  1/10W 
R257 RK73FB2A101J CHIP R 100 J 1/10W 
R258 RK73FB2A331J J 


R259 RK73FB2A104J 
R260 RK73FB2A102J 
R261 RK73FB2A331J 
R262 RK73FB2A102J 


R263 RK73FB2A332J 


R264 
R265 
R266 
R267 


RK73FB2A222J 
RK73FB2A272J 
RK73FB2A332J 
RK73FB2A822J 


RK73FB2A273J 
RK73FB2A103J 
RK73FB2A224J 
RK73FB2A104J 
RK73FB2A474J 


RK73FB2A103J 
RK73FB2A224J 
RK73FB2A473J 
RK73FB2A223J 
RK73FB2A222J 


RK73FB2A224J 
RK73FB2A103J 
RK73FB2A101J 
RK73FB2A 103) 
RK73FB2A472J 


RK73FB2A103J 
RK73FB2A472J 
RK73FB2A681J 
RK73FB2A224J 
RK73FB2A472J 


RK73FB2A472J 
RK73FB2A223J 
RK73FB2A101J 
RK73FB2A102J 
RK73FB2A224J 


RK73FB2A104J 
RK73FB2A684 J 
RK73FB2A103J 
RK73FB2A680J 
RK73FB2A391J 


RK73FB2A272J 
RK73FB2A104J 
RK73FB2A154J 
RK73FB2A224J 
RK73FB2A101J 


RK73FB2A103J 
R92-0670-05 

RK73FB2A682J 
RK73FB2A183J 
RK73FB2A181J 


R92-0670-05 

RK73FB2A330J 
RK73FB2A103J 
RK73FB2A470J 
RK73FB2A331J 


RK73FB2A472J 
RK73FB2A681J 
RK73FB2A561J 
RK73FB2A333J 
RK73FB2A101J 


RK73FB2A272J 
RK73FB2A681J 
RK73FB2A470J 
RK73FB2A122J 
RK73FB2A472J 


RK73FB2A103J 
RK73FB2A220J 
RK73FB2A331J 
RK73FB2A560J 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


Description 


PARTS LIST 


Desti- 
nation 


New 
parts 


Ref. No. | Address 


R517-519 
R520 
R521 
R522 
R523 


R524,525 
R526 
RS27 
R528 
R529 


R530 
R531 
R532 
R533 
R534 


R535 
R536 
R537 
R545 
R546 


R547 
R548,549 
R550 
R551 
R552 


R553 
R554 
R555,556 
R557 
R558 


R559,560 
R561,562 
R563 
R564 
R565 


R566 
R567 
R570,571 
R572 

R580-583 


R584 
R586 
R587 
R588,589 
R591 


R592 
R593,594 
R596 
R597 
R598,599 


R601 
R602 
R603 
R604 
R605 


R606 
R608 
R609,610 
R611 


RK73FB2A470J 
RK73FB2A101J 
RK73FB2A223J 
RK73FB2A331J 
RK73FB2A470J 


RK73FB2A102J 
RK73FB2A331J 
RK73FB2A680J 
RK73FB2A391J 
RK73FB2A680J 


RK73FB2A103J 
RK73FB2A222J 
RK73FB2A151J 
RK73FB2A680J 
RK73FB2A101J 


RK73FB2A471J 
RK73FB2A470J 
RK73FB2A220J 
RK73FB2A103J 
RK73FB2A821J 


RK73FB2A331J5 
RK73FB2A470J 
RK73FB2A181J 
RK73FB2A221J 
RK73FB2A101J 


RK73FB2A333J 
RK73FB2A682J 
RK73FB2A101J 
RK73FB2A221J 
RK73FB2A101J 


RK73FB2A473J 
RK73FB2A101J 
RK73FB2A102J 
RK73FB2A681J 
RK73FB2A101J 


RK73FB2A471J 
RK73FB2A221J 
RK73FB2A222J 
RK73FB2A272J 
RK73FB2A223J 


RK73FB2A101J5 
RK73FB2A682J 
RK73FB2A473J 
RK73FB2A101J 
RK73FB2A682J 


RK73FB2A473J 
RK73FB2A 1014 
RK73FB2A682J 
RK73FB2A473J 
RK73FB2A1U1J 


RK73FB2A682J 
RK73FB2A473J 
RK73FB2A101J 
RK73FB2A470J 
RK73FB2A392J 


RK73FB2A103J 
RK73FB2A471J 
RK73FB2A103J 
RK73FB2A102J 


-|CHIPR 100 J 1/10W 
CHIPR = 68K) JS s1/10W 
CHIPR 47K J 1/10W 
CHIPR 100 J 1/10W 


19-6/U5 


RF UNIT (X44-3210-00) 


Desti- 


Description nation 


CHIPR 100 J 1/10W 
CHIPR = 22K = J 1/10W 
CHIPR 330 J = 1/10W 
CHIPR 47 J 1/10W 


CHIPR = 1.0K. J_1/10W 
CHIPR = 330, J 1/10W 
CHIPR 68 = J 1/10W 
CHIPR 3909 J wWiow 
CHIPR 968 = J 1/10W 


CHIPR 10K = J 1/10W 
CHIPR 22K «J 1/10W 
CHIPR 150 J = 1/10W 
CHIPR 68 J  1/10W 
CHIPR 100 J 1/10W 
CHIPR 470 J 1/10W 
CHIPR 47 =J1/10W 
CHIPR 22. «J 1/10W 
CHIPR §=10K = Js1/10W 
CHIPR 820 J)—1/10W 


CHIPR 330 J  1/10W 
CHIPR 47. J 4/10W 
CHIPR 180 J 1/10W 
CHIPR 220 J  1/10W 
CHIPR 100 J 1/10W 


CHIPR = 33K J 1/10W 
CHIPR 68K J  1/10W 
CHIPR 100 J  1/10W 
CHIPR §=220,- Js 1/10W 
CHIPR 100 J 1/10W 


CHIPR 47K J = 1/10W 
CHIPR 100 J 1/10W 
CHIPR 10K J  1/10W 
CHIPR 680 J  1/10W 
CHIPR 100 J 1/10W 


CHIP R 1/10W 


CHIPR §=2202 JW 
CHIPR 22K J  1/10W 
CHIPR = 27K J 1/10W 
CHIPR = 22K. J s1/10W 


CHIP R /\OW 
CHIPR 68K J  1/10W 
CHIPR 479K = Js1/10W 
CHIPR = 100. = J—1/10W 
CHIPR 68K J  1/10W 


1/10W 


a 1/10W 
CHIPR 47K J 1/10W 
CHIPR = 100 J 1/10W 
CHIPR = 47) J 1/10 
CHIPR 39K J  1/10W 


J 1/10W 
HIP R 470 J 1/10W 
CHIPR 10K J. 1/10W 
CHIPR 1.0K J 1/10W 
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LO-O/U0O 
PARTS LSIT 


RF UNIT (X44-3210-00) 


me Desti- 
te sel) em e 
J 


R612 RK73FB2A821 J CHIP R VR3 R12-6427-05 TRIMMING POT. 47K 


R613 RK73FB2A271J CHIP R VR901-904 R31-0605-05 VARIABLE RESISTOR 100K 


J 
R614 RK73FB2A101J CHIP R J R31-0606-05 VARIABLE RESISTOR 10K 
R615 RK73FB2A220J CHIP R J : 

J 


R616 RK73FB2A470J CHIP R $51-1428-05 RELAY 


$51-1420-05 RELAY 


R617 RK73FB2A392J CHIP R $31-2420-05 SLIDE SWITCH 
R618 ‘ RK73FB2A103J CHIP R 


R619 RK73FB2A220J CHIP R : LFBO1 DIODE 
R620 RK73FB2A471J CHIP R : ; = RLS245 DIODE 
R621 RK73FB2A183J CHIP R 18V128 DIODE 
LFBO1 DIODE 
R622 RK73FB2A122J CHIP R 18V128 DIODE 
R623 RK73FB2A102J CHIP R 
R624 RK73FB2A334J CHIP R RLS135 DIODE 
R625 RK73FB2A182J CHIP R 1SV128 DIODE 
R626 RK73FB2A331J CHIP R RLS135 DIODE 
1$V128 DIODE 
R627 RK73FB2A102J CHIP R RLS135 DIODE 
R628 RK73FB2A101J CHIP R 

R629 RK73FB2A821J CHIP R 18V128 DIODE 
R630 RK73FB2A822J CHIP R RLS135 DIODE 
R631 RK73FB2A103J CHIP R 1SV128 DIODE 
RLS135 DIODE 
R632 RK73FB2A102J CHIP R 1$V128 DIODE 
R633 RK73FB2A181J CHIP R 

R634 RK73FB2A331J CHIP R RLS135 DIODE 
R635 RK73FB2A823J CHIP R 18V128 DIODE 
R636 RK73FB2A333J CHIP R RLS135 DIODE 
18V128 DIODE 
R637 RK73FB2A101J CHIP R RLS135 DIODE 
R638 RK73FB2A470J CHIP R 
R639 RK73FB2A682J CHIP R 1$V128 DIODE 
R640 RK73FB2A102J CHIP R RLS135 DIODE 
R641 RK73FB2A151J CHIP R J 1$V128 DIODE 
RLS135 DIODE 
R642 RK73FB2A150J CHIP R 1$V128 DIODE 
R643 RK73FB2A471J CHIP R 
R644 RK73FB2A103J CHIP R RLS135 DIODE 
R645 RK73FB2A392J CHIP R 1$V128 DIODE 
R646 RK73FB2A822J CHIP R RLS135 DIODE 
18V128 DIODE 
R647 RK73FB2A102J CHIP R : RLS135 DIODE 
R648 RK73FB2A684J CHIP R 
R649 RK73FB2A182J CHIP R 1$V128 DIODE 
R650 RK73FB2A103J CHIP R RLS135 DIODE 
R651 RK73FB2A472J CHIP R : 1$V128 DIODE 
DAN235K DIODE 
R652 RK73FB2A103J CHIP R HSMB88ASR DIODE 
R653 RK73FB2A104J CHIP R 
R655-656 RK73FB2A103J CHIP R LFBO1 DIODE 
R657 RK73FB2A471J CHIP R 1SVi72 DIODE 


R658 RK73FB2A101J CHIP R RD6.2M(B1) ZENER DIODE 


B30-2004-05 LED 
R659 RK73FB2A470J CHIP R 47 RD12M(B2) ZENER DIODE 


R690-697 RK73FB2A221J CHIP R 220 
R699 RK73FB2A102J CHIP R 1.0K 1$S355 DIODE 
R710-712 RK73FB2A103J CHIP R 10K RD3.0M(B2) ZENER DIODE 
R800 RK73FB2A223J CHIP R 22K 1$S355 DIODE 
B30-2004-05 LED 

R801 RK73FB2A103J CHIP R 10K LFBO1 DIODE 

R802 RK73FB2A222J CHIP R 2.2K 
R803 RK73FB2A271J CHIP R 270 1$S355 DIODE 

R804 RK73FB2A101J CHIP R 100 DAN202k DIODE 
R901-902 RK73FB2A101J CHIP R 100 1$V128 DIODE 
RD6.2M(B1) ZENER DIODE 
R903-906 RK73FB2A101J CHIP R 100 RD4.7M(B2) ZENER DIODE 
R908-920 RK73FB2A101J CHIP R 100 
R925-928 RK73EB2B221J CHIP R 220 1$$355 DIODE 
VR2 R12-6417-05 TRIMMING POT. 1SV166 DIODE 
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=" 


0501 
D502 
D503 
D504 
D505 


D506 
0507 
D508 
1C1,2 
1C6 


\C7 
IC8 
IC9 

1C10 
1C500-502 


C503 
(505,506 
C507 
C508 


PARTS LIST 


New ake 


RLS73 DIODE 
1SV166 DIODE 
RLS73 DIODE 
1SV166 DIODE 
RLS73 DIODE 


1SV166 DIODE 


RLS73 DIODE 
1$S181 DIODE 
TC9174F IC (CMOS 1/0 EXTENSION) 


NJM2904M \C (OP AMP X2) 


M62363FP IC (8bit D/A CONVERTER) 


NJM2902M IC (OP AMP Xa) 

NJM2903M IC (COMPARATOR X2) 
NJM7BLOSUA IC (VOLTAGE REGULATOR/ +5V) 
F71022 Ic (DDS) 


UPD74HC390G IC (DUAL DECADE COUNTER) 
SN16913P IC (DUBLE BALANCED MIXERS) 
MB86001 PF IC 

SN76514N IC (MIXER) 


MB86001PF IC 


TA78LOSF 
* | TA78DSO9F 
* | B30-2134-05 
DTA124EK 
DTC124EK 


IC (VOLTAGE REGULATOR/ +9V) 
IC 

LAMP 

DIGITAL TRANSISTOR 

DIGITAL TRANSISTOR 


FMA1 TRANSISTOR 


2802954 TRANSISTOR 
2SC2712(Y) TRANSISTOR 
FMG4 TRANSISTOR 


3SK131(M) FET 


FET 


2SK2218(5) 


2802954 TRANSISTOR 
2SK520(K44) FET 
2SD1624(S) TRANSISTOR 


28C2714(Y) TRANSISTOR 


3SK131(M) 
2SK520(K43) 


FET 
FET 


2SC2712(Y) TRANSISTOR 
3SK131(M) FET 
3SK184(R) FET 


3SK131(M) 
DTC124EK 
2SC2712(Y) 
DTC143TK 

2SC2712(Y) 


FET 
DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 
TRANSISTOR 


DTA124EK DIGITAL TRANSISTOR 


28C2712(Y) TRANSISTOR 
2SK208(Y) FET 
DTC124EK DIGITAL TRANSISTOR 


2SC2712(Y) TRANSISTOR 


2SC€2712(Y) TRANSISTOR 


2SB1188(Q,R) TRANSISTOR 
DTC124EK DIGITAL TRANSISTOR 
2SB1188(Q,R) TRANSISTOR 


DTC143EK DIGITAL TRANSISTOR 


FMC3 
DTA143EK 
FMC3 

DTA143EK 


TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 


O65 
Q66 
a70 
Q71 
0500-503 


0504,505 
Q506-508 
Q510,511 
0512-514 
0515 


0516-519 
0520-523 
0524,525 
0526 

0527-529 


0530 
0531 
0532 
0533 
0534-536 


0537 
0539 
a800 
THI 
TH2 


TH3 
TH4 


$901,902 
$903 
$904 


A501 


2SA1162(Y) 
DTC114EK 
DTC114EK 
DTA114EK 
28C2712(Y) 


2SKS08NV(K53) 
28C2712(Y) 
28C2712(Y) 
2SC2714(Y) 
28C2712(Y) 


DTC114EK 
2SK508NV(K53) 
28C2714(Y) 
2SC2996(Y,0) 
2SC3722K(R) 


2SC€2712(Y) 
28C2714(Y) 
2SC2954 
DTA124EK 
28C3722K(R) 


2SD1757K 
28€2714(Y) 
2SC2714(Y) 
157-101-53019 
157-302-53008 


157-101-53019 
157-302-53008 


W02-1687-15 
W02-1861-05 
W02-1660-15 


X58-3390-03 


TS-O7 US 


RF UNIT (X44-3210-00) 
FINAL UNIT (X45-351X-XX) 


amet; Desti- 
Description anne 
TRANSISTOR 

DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


TRANSISTOR 


FET 

TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


DIGITAL TRANSISTOR 
FET 

TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
THERMISTOR 
THERMISTOR 3K 


THERMISTOR 100 
THERMISTOR 3K 


ENCODER (FILTER) 
ENCODER (RIT/XIT) 
ENCODER (M.CH/VFO.CH) 


SUB UNIT (VCO2) 


—— 


FINAL UNIT (X45-351X-XX) 0-00: K,P,M,M2,X 2-71: E,E2,E3,E9 


CK73FF1H473Z 
CC73FCH1H101J 
CC45FCH2HO30C 
CC73FCH1H560J 
CK73FF1H473Z 


CEO4EW1HO10M 
CK73FB1H103K 
CK73FB1H102K 
CK73FB1H103K 
CM93D2H102J 


CC45FSL2H331J 
CC45FSL2H271J 
CM9302H102J 
CC45FSL2H151J 
CM93D2H222J 


CC45FSL2H181J 
CC45FSL2H101J 
CM9302H102J 
CM9302H561J 
CC45FSL2H471J 


CC45FSL2H181J 
CC45FSL2H391J 
CC45FSL2H471J 


CHIP C 0.047UF 
CHIP C 100PF 
CERAMIC —-3.0PF 
CHIP C S6PF 
CHIP C 0.047UF 


ELECTRO 1.0UF 

CHIP C 0.010UF 
CHIP C” 1000PF 
CHIP C 0.010UF 
MICA 1000PF 


CERAMIC = 330PF 
CERAMIC —_270PF 
MICA 1000PF 
CERAMIC 150PF 
MICA 2200PF 


CERAM 180PF 
CERAM 100PF 
MICA 1000PF 
MICA S60PF 
CERAMIC —470PF 


CERAMIC 180PF 
CERAMIC 390PF 
CERAMIC —470PF 
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IW Oluny 


FINAL-UNIT (X45-351X-XX) 


New 
Ref. No. | Address parts 


C117 
C118 
C119 
C120 * 
C121 


C122 
C123 
C124 
C125 
C126 


C127 
C128 
C129 
C130 


C131 


C132 
C133 
C134 
C135 
C136 


C137 
1138 
C139 
C140,141 
C142 


Parts No. 


CC45FS 
CC45FS 
CC45FS 
CC45FS 
CC45FS 


CC45FS 
CC45FS 
CC45FS 
CC45FS 
CC45FS 


CC45FS 
CC45FS 
CC45FS 
CC45FS 
CC45FS 


CC45FS 
CC45FS 
CC45FS 
CC45FS 
CC45FS 


CC45FS 
CC45FS 
CC45FS 
CC45FS 
CC45FS 


C143,144 
C145 
C146 
7147 
C148,149 


C406,407 
C408 
C409 
C410 
C411 


C412,413 
C414 
C415.416 
C417 
C418-420 


C421 
C422 
C431-433 
C435 
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CC45FS 
CC45FS 
CC45FS 
CC45FS 
CC45FS 


CC45FS 
CC45FS 
CC45FS 
CC45FS 
CC45FS 


CC45FS 
CC45FS 
CC45FS 
CK73FB 
CC73FC 


CC73FC 
CC73FC 


L2H271J 
L2H391J 
L2H471J 
L2H181J 
L2H331J 


L2H820J 
L2H331J 
L2H121J 
L2H270J 
L2H151J 


L2H471J 
L2H270J 
L2H220J 
L2H331J 
L2H471J 


L2H680J 
L2H560J 
L2H151J 
L2H471J 
L2H560J 


L2H151J 
L2H331J 
L2H330J 
2H221J 
L2H101J 


L2H151J 
L2H120J 
L2H271J 
L2H390J 
L2H820J 


L2H100D 
L2H121J 
L2H470J 
L2H330J 
L2H820J 


L2H100D 
L2HO390D 
L2H270J 
1H103K 

H1H101J 


H1H181J 
H1H390J 


CEO4EW1C470M 
CEO4EW1C100M 
CEO4EW1E470M 


CK73FB1E104K 
CEO4EW1E470M 
CK73FB1E104K 
CEO4EW1C470M 
CK73FB1H103K 


CK73FB1H222K 
CEO4EW1C330M 
CEO4EW1C101M 
CK73FB1H103K 
CK73FB1H102K 


CK73FB1H103K 
CEO4EW1E470M 
CK73FB1H103K 
CK73FB1E104K 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CHIP C 
CHIP C 


CHIP 
CHIP 
ELECTRO 
ELECTRO 
ELECTRO 


fal 
UL 
~ 
UL 


CHIP C 
ELECTRO 
CHIP C 
ELECTRO 
CHIP C 


CHIP C 
ELECTRO 
ELECTRO 
CHIP C 
CHIP C 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 


270PF J 
390PF J 
470PF J 
180PF J 
330PF J 


82PF J 
330PF J 
120PF J 
27PF J 
150PF J 


470PF 
27PF 
22PF 
330PF 
470PF 


| ek es ce Se Sy 


68PF J 
S6PF J 
150PF J 
470PF J 
S6PF J 


150PF J 
330PF J 
33PF J 
220PF J 
100PF J 


150PF J 
12PF J 
270PF J 
39PF J 
82PF J 


1OPF D 
120PF J 
47PF J 
33PF J 
82PF J 


10PF D 
9.0PF D 
27PF J 
O.010UF Kk 
100PF J 


180PF J 
39PF J 
47UF 16WV 
10UF 16WV 
47UF 25WV 


O.10UF kK 
47UF 25WV 
O.10UF kK 
47UF 16WV 
O.010UF K 


2200PF_ = «K 
33UF 16WV 
100UF 16WV 
O.010UF K 


1000PF kK 


0.010UF 
47UF 

O.010UF K 
O.10UF kK 


PARTS LSIT 


C436 
C437 
C438 
C439 
C450 


C452-454 
C455 

C456-458 
C461 
C465 


C466-471 
C472,473 
C479 

C480-485 
C486-488 


C489 
C490,491 
C492 
C493 
0494-496 


C497-499 
C502 
C503 
(504,505 
C506 


C507 
C508,509 
C510,511 
C512 
(513 


(514,515 
C516 
C517 
(518,519 
C520 


C521 
C522 
C523 
C524 
C525 


C526 
C527 
528,529 
C533 
C550 


C551 
(552,553 
C554 
C557 
C558 


C589 
C560-563 
C601 
C602 
C603 


C605,606 
C608,609 
(610,611 
C612,613 


CK73FB1H102K 
CK73FB1H103K 
CEO4EW1H010M 
CK73FB1H103K 
CK73FB1H103K 


CK73FB1H103K 
CK73FB1H102K 
CK73FB1H103K 
CC73FSL1H221J 
CK73FB1E104K 


CK73FF1C1052 
CK73FB1E104K 
CEO4EW1H010M 
CK73FB1H103K 
CK73FB1E104K 


CC73FCH1H470J 
CK73FB1H103K 
CK73FB1E104K 
CK73FB1H103K 
CK73FB1E104K 


CK73FB1H103K 
CK73FB1E473K 
CK73FB1H102K 
CK73FB1E473K 
CK73FB1E223K 


CK73FB1H681K 
CK73FB1E473K 
CK73FB1E223K 
CEO4EW1C100M 
CC45FSL2H151J 


CK73FB1E223K 
CEO4EW1E101M 
CM93D2H681 J 
C91-1004-05 
CK73FB1H102K 


CK73FB1E473K 
CEO4EW1C100M 
CK73FB1E223K 
CEO4EW1E470M 
CM73F2H122J 


CC45FSL2H151J 
CEO4EW1E101M 
CK73FB1E104K — 
CM73F2H561J 
CK73FB1E104K 


CK73FB1H103K 
CK73FB1H102K 
CK73FB1H223K 
CK73FB1H102K 
CK73FB1H103K 


CK73FB1E104K 
C91-1171-05 
CK73FB1H103K 
CEO4EW1E102M 
CK73FB1H103K 


CK73FB1H103K 
CK73FB1E104K 
CK73FB1E473K 
CEO4EW1E470M 


CHIP C 
CHIP C 
ELECTRO 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


1000PF 
0.010UF 
1.0UF 
0.010UF 
0.010UF 


0.010UF 
1000PF 
0.010UF 
220PF 
0.10UF 


CHIP C 
CHIP C 
ELECTRO 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
ELECTRO 


CERAMIC 


CHIP C 
ELECTRO 
MICA 
CHIP C 
CHIP C 


CHIP C 
ELECTRO 
CHIP C 
ELECTRO 
CHIP C 


ELECTRO 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
HVC 
CHIP C 
ELECTRO 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
ELECTRO 


1.0UF 


CERAMIC 


0.10UF 
1.0UF 
0.010UF 
0.10UF 


47PF 
0.010UF 
0.10UF 
0.010UF 
0.10UF 


0.010UF 
0.047UF 
1OO0PF 

0.047UF 
0.022UF 


680PF 
0.047UF 
0.022UF 
10UF 
1S0PF 


0.022UF 
100UF 
680PF 
6800PF 
1000PF 


0.047UF 
10UF 
0.022UF 
47UF 
1200PF 


150PF 
100UF 
0.10UF 
S60PF 
0.10UF 


0.010UF 
1000PF 
0.022UF 
1000PF 
0.010UF 


0.10UF 
0.01UF 
0.010UF 
1000UF 
0.010UF 


0.010UF 
0.10UF 
0.047UF 
47UF 


New rare Desti- 


15-3/US 
> PARTS LIST 


FINAL UNIT (X45-351X-XX) 


Description Desti- 


nation 
C614 CEO4EW1E102M ELECTRO 1000UF L108 L39-1223-05 TROIDAL COIL (CORE : L92-0107-05) 
C620 CK73FF1E104Z CHIP C 0.10UF L109,110 L39-1221-05 TROIDAL COIL (CORE : L92-0108-05) 
(621,622 CEO4EW1E470M ELECTRO 47UF L111 (34-1279-05 COIL 
C623 CK73FF1E1042Z CHIP C 0.10UF L112 (34-1281-05 COIL 
C701-711 CK73FB1H103K CHIP C 0.010UF L113 L34-1279-05 COIL 
C712 CEO4EW10471M ELECTRO 470UF L114 L34-1280-05 COIL 
C713 CK73FB1E103K CHIP C 0.010UF L115 134-1281-05 COIL 
C901 CK73FB1H103K CHIP C 0.010UF L116 134-1282-05 COIL 
C903 CEO4EW1H2R2M ELECTRO 2.2UF SOWV {301,302 L40-1015-48 SMALL FIXED INDUCTOR (1Q0UH) 
TC1 C05-0030-15 TRIMMER CAPACITOR — 20PF 1303,304 (34-1035-05 COIL 
CN1,2 £04-0191-05 RF COAXIAL CABLE SOCKET L401 L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
CN3 £40-5469-05 FLAT CABLE CONNECTOR (12P) L450 L40-2215-48 SMALL FIXED INDUCTOR (220UH) 
CN4 £40-5068-05 PIN CONNECTOR (11P) L451 L34-0943-05 COIL 
CNS £23-0996-05 TERMINAL (TEST) L452 134-4255-05 COIL 
CN301 £40-3238-05 PIN CONNECTOR (3P) L453 40-4711-15 SMALL FIXED INDUCTOR 
CN302-305 £04-0191-05 RF COAXIAL CABLE SOCKET L454 140-2221-33 SMALL FIXED INDUCTOR 
: CN306,307 £23-0996-05 TERMINAL (TEST) (455,456 (34-4254-05 COIL 
CN401 £23-5745-05 FLAT CABLE CONNECTOR (20P} (457,458 (34-4255-05 COIL 
CN402 £40-5469-05 FLAT CABLE CONNECTOR (12P} L460 (40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
CN403 £40-3242-05 PIN CONNECTOR (7P) (461-465 L40-1092-12 SMALL FIXED INDUCTOR 
N404 £40-3237-05 PIN CONNECTOR (2P) L466 140-1592-15 SMALL FIXED INDUCTOR 
N405 £40-3239-05 PIN CONNECTOR (4P) L501 (40-1505-48 SMALL FIXED INDUCTOR (15UH) 
N406 £40-5470-05 FLAT CABLE CONNECTOR (13P) L502 L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
N407 £40-3240-05 PIN CONNECTOR (5P) L503 L39-0481-05 TROIDAL COIL 
N410 £04-0154-05 RF COAXIAL CABLE SOCKET L504 L33-0617-15 CHOKE COIL 
N41] £40-3239-05 PIN CONNECTOR (4P) (505,506 L33-0699-05 CHOKE COIL 
N412 £04-0154-05 RF COAXIAL CABLE SOCKET L507 L39-1257-05 TROIDAL COIL 
= CN413 £40-3238-05 PIN CONNECTOR (3P) L508,503 (33-0617-15 CHOKE COIL 
CNS01,502 £04-0191-05 RF COAXIAL CABLE SOCKET L510 L39-0482-05 


TROIDAL COIL 


L511 (33-0651-05 CHOKE COIL 


CN503 £40-3240-05 PIN CONNECTOR (5P) 


CNS04 £40-3238-05 
CN505-507 £23-0996-05 
CN601 £40-3238-05 PIN CONNECTOR (3P) 
CN602 £40-3239-05 PIN CONNECTOR (4P) 
£40-5470-05 FLAT CABLE CONNECTOR (13P) 


PIN CONNECTOR (3P) 
TERMINAL (TEST) 


L512 L33-0617-15 CHOKE COIL 

L513 139-1209-25 TROIDAL COIL 

L514 L40-1505-48 SMALL FIXED INDUCTOR (15UH) 
(515,516 L92-0150-05 TROIDAL CORE (W501) 

20m L40-3985-48 SMALL FIXED INDUCTOR (3S0NH) 


£40-3240-05 PIN CONNECTOR (5P) 
£40-3237-05 PIN CONNECTOR (2P) 


L601 L40-1005-48 
L602 L40-1092-12 


SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR 


; £37-0539-05 LEAD WIRE WITH CONNECTOR 
£37-0525-05 LEAD WIRE WITH TERMINALR 
£37-0067-05 LEAD WIRE WITH MINIPIN PLUG 


N67-3010-46 PAN HEAD SEMS SCREW 
N87-3006-46 BRAZIER HEAD TAPTITE SCREW 


F29-0014-05 
F06-4029-05 
F53-0093-05 


J13-0075-05 


L72-0319-05 
L72-0333-05 
L72-0366-05 
L40-2221-33 
L39-0480-15 


140-2221-33 
L40-1015-48 


INSULATING BUSH 
FUSE (4A 250V) : C/5 
FUSE (5A 125V) : D/5 


FUSE CLIP: C/5 


CERAMIC FILTER (455KHZ) 
CERAMIC FILTER (455KHZ) 
CERAMIC FILTER (455KHZ) 
SMALL FIXED INDUCTOR 
TROIDAL COIL 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR (100UH) 


RK73FB2A100J 
RK73FB2A330J 
RK73FB2A270J 
RK73FB2A181J 
RK73FB2A101J 


RK73FB2A473J 
RK73FB2A103J 
RK73FB2A393J 
RK73FB2A223J 
RK73FB2A104J 


RK73FB2A104J 
RK73FB2A473J 


CHIP R 10 J 1/10W 
CHIP R 33 J 1/10W 
CHIP R 27 J 1/10W 
CHIP R 180 J /\0W 
CHIP R 100 J /1\0W 


CHIP R 47K J /\0W 
CHIP R 10K J /10W 
CHIP R 39K J /\0W 
CHIP R 22K J /\0W 
CHIP R 100K = =J = 1/10W 


CHIP R 100K /\0W 
CHIP R 47K 1/10W 


L39-0491-05 TROIDAL COIL (CORE : L92-0107-05) 
L39-0492-05 TROIDAL COIL (CORE : L92-0107-05) 
L39-0493-05 TROIDAL COIL (CORE : L92-0107-05) 


RK73FB2A100J CHIP R 10 1/10W 
RK73FB2A272J CHIP R 2.7K 1/10W 
RK73FB2A273J CHIP R 27K 1/10W 


L39-1223-05 TROIDAL COIL (CORE : L92-0107-05) 
L39-1224-05 TROIDAL COIL (CORE : L92-0107-05) 
(39-1225-05 TROIDAL COIL (CORE : L92-0107-05) 
a L39-1222-05 TROIDAL COIL (CORE : L92-0107-05) 


RK73FB2A473J CHIP R 47K 1/10W 
RK73FB2A150J CHIP R 15 1/10W 
RK73FB2A221J CHIP R 220 1/10W 
RK73FB2A101J CHIP R 100 1/10W 
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bO-OlVUoO 
PARTS LSIT 


FINAL UNIT (X45-351X-XX) 


New 


Ref. No. | Address parts 


Parts No. Description 


R409,410 R92-1332-05 


R511 RK73FB2A151J CHIP R 150 


R411 RK73FB2A182J J : R512,513 R92-1318-05 CHIP R 100 
R415 RK73FB2A101J CHIP R 100 J 1/10W R514-517 RS14DB3A5R6J FL-PROOF RS 5.6 
R416 RK73FB2A220J CHIP R 22 J 1/10W R518,519 RS14DB3A150J FL-PROOF RS 15 
R417 RK73FB2A101J J R520 RK73FB2A561J CHIP R 560 


R418 RK73FB2A102J J R521,522 RS14DB3A5R6J FL-PROOFRS 5.6 
R419 RK73FB2A104J CHIP R 100K J  1/10W R530 R92-2543-05 FIXED RESISTOR 
R420 RK73FB2A102J CHIP R 10K 6d 1/10W R601 RK73FB2A472J CHIP R 4.7K 


R421 RK73FB2A393J CHIP R 39K J 1/10W R701 RK73FB2A103J CHIP R 10K 
R422 RK73FB2A220J R702 RK73FB2A101J CHIP R 100 


R423,424 RK73FB2A331J 
R425 RK73FB2A220J CHIP R 22 


R703-705 RK73FB2A562J CHIP R 5.6K 
1/10W R706 RK73FB2A472J CHIP R 4.7K 


R426 RK73FB2A103J CHIP R 10K J 1/10W R707 RK73FB2A821J CHIP R 820 
R427 RK73FB2A102J CHIP R 1.0K J  1/10W R708 RK73FB2A272J CHIP R 2.7K 


R709 RK73FB2A333J CHIP R 33K 


R428 RK73FB2A222J 


R429 RK73FB2A102J J R710 R92-1282-05 CHIP R 10 
R439 RK73FB2A470J CHIP R 47 J 1/10W R712 R92-1316-05 CHIP R 39 
R440 RK73FB2A152J CHIP R 15K J o1/10W : R713 RK73FB2A471J CHIP R 470 
R441 442 RK73FB2A332J CHIP R 33K J 1/10W R714 RK73FB2A153J CHIP R 15K 
R443 444 RK73FB2A101J J R12-6730-05 TRIMMING POT. 


R445.446 RK73FB2A472J J R12-6734-05 TRIMMING POT. ‘1K 

R447 448 RK73FB2A101J CHIP R 100 J 1/10W R92-0150-05 JUMPER REST OQHM = (ANT1) 
R449,450 RK73FB2A2225 CHIP R 22K J  1/10W R92-0150-05 JUMPER REST OOHM = (ANT2) 
R451,452 RK73FB2A101J CHIP R 100 J 1/10W 

R453 RK73FB2A152J J $51-1420-05 RELAY 


$51-2417-05 RELAY 
R454,455 RK73FB2A332J $51-1429-05 RELAY 


R456 RK73FB2A333J CHIP R 33K J 1/10W $51-2423-05 RELAY 
R457,458 RK73FB2A104J CHIP R 100K J = 1/10W 
R459 RK73FB2A471J CHIP R 470 J 1/10W i 188101 DIODE 
R460 RK73FB2A220J RLZJ5.1B ZENER DIODE 
LFBO1 DIODE 
1461 RK73FB2A102J DAP202K DIODE 
3462 RK73FB2A101J CHIP R 100 J 1/10W 0301,302 DSA301LA DIODE 
R463,464 RK73FB2A151J CHIP R 150 J 1/10W 
R465,466 RK73FB2A471J CHIP R 470 J 1/10W 0303,304 LFBO1 DIODE 
R467-470 RK73FB2A330J D401 1S8226 DIODE 


0402 RD9.1M(B2) ZENER DIODE 


R471 RK73FB2A102J J D450 DAN235K DIODE - 
R472 RK73FB2A104J CHIP R 100K «6S 1/10W D451-456 1$V128 DIODE 
R473 RK73FB2A473J CHIP R 47K J 1/10W 

R474 RK73FB2A104J CHIP R 10K J 1/10W D457 DAN235K DIODE 


R475 RK73FB2A473J D501 MA27T-B DIODE 


D502,503 |- SVO3YS DIODE 
R476 RK73FB2A472J J 0504 SG-5L(R) DIODE 
R480 RK73FB2A470J CHIP R 47 J 1/10W D601 LFBO1 DIODE 
R481 RK73FB2A471J CHIP R 470 J 1/10W 
R482 RK73FB2A330J CHIP R 33 J 1/10W 0701 DAN202K DIODE 

R483 RK73FB2A221J D702 LFBO1 DIODE 

Gil TC9174F IC (CMOS 1/0 EXTENSION) 
R484 RK73FB2A223J 10402 UPC7805H IC (VOLTAGE REGULATOR/ +5V) 


R485 RK73FB2A822J CHIP R 8.2K J 1/10W j UPC7808H IC (VOLTAGE REGULATOR/ +8V) 
R486 RK73FB2A560J CHIP R 56 J 1/10W : 


R487-489 RK73FB2A223J CHIP R 22K = J A/10W NJM2904M IC (OP AMP X2) 
R490 RK73FB2A681 J FMA? TRANSISTOR 


DTC114EK DIGITAL TRANSISTOR 
R491 492 RK73FB2A471J FMC2 TRANSISTOR 
R501 RK73FB2A101J CHIP R 100 J /10W - DTB143EK DIGITAL TRANSISTOR 


R502 RK73FB2A331J CHIP R 330 J 1/10Ww | 
R503 RK73FB2A681J CHIP R 680 J 1/10W 2SA1162(Y) TRANSISTOR 
R504 RK73FB2A331 J CHIP R 330 J 1/10W : 28€2712(Y) TRANSISTOR 
2SD1624(S) TRANSISTOR 


R505,506 RK73FB2A6R8J : J 2SD1406(Y) TRANSISTOR 
R507 RK73FB2A681J CHIP R 680 J 1/10W K 3SK131(M) FET 
R508,509 R92-0696-05 CHIP R 33 J 1/4W 


R510 RK73FB2A331J 


3SK131(M) FET 
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1 5-6/05 
PARTS LIST 


FINAL UNIT (X45-351X-XX) 
AT UNIT (X53-3340-02) 


0472 2SC27121Y) TRANSISTOR 1105-108 .40-1011-14 SMALL FIXED INDUCTOR 
3SK131(M) FET 1109 (34-1276-15 COIL 
2SC1971 TRANSISTOR L110 (39-0479-05 COIL 
2SC3133 TRANSISTOR ui (39-0495-05 COIL 
2S01406(Y) TRANSISTOR i112 (39-0494-15 COIL 
2§C2879 TRANSISTOR 1110-112 (92-0117-05 TROIDAL CORE 
2S01406() TRANSISTOR 
0601 DTC143TK DIGITAL TRANSISTOR K 1M,2M N87-3006-48 BRAZIER HEAD TAPTITE SCREW 
DTC114TK DIGITAL TRANSISTOR S 1M,2M N88-3006-46 FLAT HEAD TAPTITE SCREW 
DTD114EK DIGITAL TRANSISTOR R1,2 RD14BB2E101J AD 100 33 = 1/4w 
TH452 157-502-53002 THERMISTOR 5K R3 RK73FB2A102J CHIPR 10K J  1/10W 
STP-41S THERMISTOR Rd RD14BB2E560J RD 5 OJ SMW 
R56 RK73FB2A181J CHIPR 180 J  1/10W 
R7-10 RK73FB2A103J CHIPR 10K J 1/10W 
AN RK73FB2A563J CHIPR 56K J  1/10W 
AT UNIT (X53-3340-02) R12 RK73FB2A121J CHIPR 120 J 1/10W 
C1 CC45FSL2H330J CERAMIC 33PF OJ A13 RK73FB2A101J CHIPR 100 J 1/10W 
C2-8 CK73FB1E103K CHIP C O.010UF K R14 RK73FB2A563J CHIPR 56K J 1/10W 
€9,10 CK73FB1H102K CHIP.C 1000PF K R15 RK73FB2A121J CHIPR 120 J 1/10W 
C11 CK73FB1E103K CHIP.C O.010UF kK 
CEO4EW1C470M =| ELECTRO. «= 47UF_—SSs«16 WV R16 RK73FB2A101J CHIPR 100 J  1/10W 
R17 RK73FB2A330J CHIPR 33 J  1/10W 
CK73FB1E103K CHIP C O.010UF K R18 RK73FB2A103J CHIPR 10K J 1/10W 
C16 CK73EF1E474Z CHIP.C O47UF 2 R19 AK73FB2A330J CHIP Renesas J.) 1 10W 
€17-19 CK73FB1E103K CHIPC O.010UF K R20-23 RK73FB2A103J CHIPR 10K J 1/10W 
C20 CEO4EWIC101M | ELECTRO  100UF  16WWV 
CK73FB1E103K CHIP .C O.010UF Kk A24,25 RD14BB2E100J RD 1 J 1/4W 
R26-30 RK73FB2A103J CHIPR 10K J  1/10W 
CK73EF1E474Z CHIP C 0.47UF R31 RK73FB2A472J CHIPR 47K J 1/10W 
(25 CK73FB1E103K CHIP.C O.010UF kK R32 RK73FB2A103J CHIPR 910K = J. 1/10 
C26 CEO4EW1C101M | ELECTRO  100UF © 16 R33 RD14BB2E101J AD 100 J 1/4W 
C27-37 CK73FB1E103K CHIP C O.O10UF K 
CK73FB1H103K CHIP C O.010UF K R34 RK73FB2A472J CHIPR 47K J  1/10W 
VR101,102 | 3L RO1-3435-05 POTENTIOMETER 10K 
CK73FB1H103K CHIP C 0.010UF W12-17 R92-0679-05 CHIPR  OOHM 
C105-108 CK73FB1H103K CHIP C O.010UF K W18-28 R92-0670-05 CHIPR  OOHM 
TC1 C05-0031-15 TRIMMER CAPACITOR — 10PF W29-31 R92-0679-05 CHIPR  OOHM 
vC1,2 2L €02-0023-05 VARIABLE CAPACITOR  300PF 
Ww32 A92-0670-05 CHIPR  OOHM 
D40-0633-15 GEAR ASSY w34 R92-0670-05 CHIPR  OOHM 
W35,36 R92-0679-05 CHIPR OOHM 
CN1,2 £04-0157-05 RF COAXIAL CABLE SOCKET Ww37 R92-0670-05 CHIPR  OOHM 
CN3 £40-3239-05 PIN CONNECTOR (4P) w40 2B * | €33-1984-05 PROCESSED WIRE KIT (to FiL:CN4) 
CN4 £40-3240-05 PIN CONNECTOR (5P} 
CN5 £40-3238-05 PIN CONNECTOR (3°) wa0o 2B * | £33-1984-05 PROCESSED WIRE KIT (to CONT:CN4) 
£40-3237-05 PIN CONNECTOR (2P] w40 28 * | £33-1984-05 PROCESSED WIRE KIT (to RL:AT1) 
w40 28 * | €33-1984-05 PROCESSED WIRE KIT (to RL:AT2) 
CN7 £40-5068-05 PIN CONNECTOR (11P) 
£40-5066-05 PIN CONNECTOR (9°) Ki $51-2407-05 RELAY 
K101-103 $76-0401-05 RELAY 
£ F20-1081-04 INSULATING SHEET K105-108 $76-0401-05 RELAY 
Al 2M F11-1142-22 SHIELDING CASE 
AQ 2M F10-1401-23 SHIELDING PLATE M12 3L 742-0453-05 DC MOTOR 
A3 1M F11-1143-14 SHIELDING COVER 
F11-1144-14 SHIELDING COVER 01,2 18S101 DIODE 
03-8 1$S226 DIODE 
F10-2192-04 SHIELDING COVER D10 181555 DIODE 
0101-103 1§1555 DIODE 
J61-0307-05 BAND 0105-108 181555 DIODE 
| (39-0496-05 COIL 0109,110 ALS73 DIODE 
L2 (39-0415-25 COIL C1 SN74S74N IC (ONE SHOT MULTI) 
13-6 (40-1011-13 SMALL FIXED INDUCTOR 1C2,3 TC4066BP IC (ANALOG/ DIGITAL SW) 
7-11 L40-1011-14 SMALL FIXED INDUCTOR 14.5 BA6109U2 IC (MOTOR DRIVER) 
(40-1011-13 SMALL FIXED INDUCTOR C6 NJM2903S IC (DUAL COMPALATOR) 
(40-1011-14 SMALL FIXED INDUCTOR C7 MC78L05M IC (VOLTAGE REGULATOR/ +5V) 
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bO-O/U09 
PARTS LSIT 


AT UNIT (X53-3340-02) 
CONTROL UNIT (X53-356X-XX) 


Se, Desti- fae Desti- | 
= [acm S| eee 


2SC2714(Y) TRANSISTOR 226,227 CK73GB1H103K CHIP C 0.010UF K 
DTC114EK DIGITAL TRANSISTOR €228,229 CK73GB1H102K CHIP C 1000PF K 
2SA1204(Y) TRANSISTOR C230 CK73GB1H103K CHIP C 0.010UF K 
DTC114EK DIGITAL TRANSISTOR C231-233 CK73GB1H102K CHIP C 1000PF kK 
501-509 CK73GB1H103K CHIP C O.010UF kK 
CONTROL UNIT (X53-356X-XX) 0-11:K,P 0-21:M oan Fe te Cae ee 
pk a3 fits J2:E2 2-73:E3° 2-74:E9 (522 CK73GB1H102K CHIP C 1000PF —K 
0-22: M2 0-71:X 2-71:E 2-72 523 CK73GFIEI042 © |CHIPC. = .10UF._Z_ 
CK73GB1H102K CHIP C 1000PF C601-604 CK73GB1H103K CHIP C O.010UF K . 
C92-0044-05 CHIP-ELE 47UF C605 CK73GF1E1042Z CHIP C O.10UF Z 
CK73GB1H102K CHIP C 1000PF 
€92-0032-05 CHIP-ELE 4 7UF C606 CK73GB1H102K CHIP C JO00PF K 
CK73GF1E104Z CHIP C 0.10UF 
401 1D £23-0623-04 EARTH LUG 
€92-0037-05 CHIP-ELE 1OUF CN1,2 * | £40-5744-05 FLAT CABLE CONNECTOR (20P) 
C92-0032-05 CHIP-ELE = 4.7UF CN3 £40-3239-05 PIN CONNECTOR (4P) 
CK73GF1E104Z CHIP C 0.10UF CN4 “| £40-5763-05 PIN CONNECTOR (12P) 
C92-0037-05 CHIP-ELE 10UF CNS * | £40-5744-05 FLAT CABLE CONNECTOR (20P) 
€92-0032-05 CHIP-ELE 4.7UF 
CN6 £40-5761-05 FLAT CABLE CONNECTOR (26P) 
CK73GF1E104Z CHIP C 0.10UF CN7 * | £40-5742-05 FLAT CABLE CONNECTOR (13P) 
€92-0037-05 CHIP-ELE 10UF CN8 * | £40-5739-05 FLAT CABLE CONNECTOR (10P) 
CK73GB1H102K CHIP C 1000PF CN9,10 * | £40-5740-05 FLAT CABLE CONNECTOR (20P) 
CK73GB1H103K CHIP C 0.010UF CN11 * | £40-5744-05 FLAT CABLE CONNECTOR (20P) 
CK73GB1H102K CHIP C 1000PF 
CN12 £02-2015-05 SOCKET FOR IC 
€92-0044-05 CHIP-ELE = 47UF CN501 * | £40-5740-05 FLAT CABLE CONNECTOR (20P) 
CK73GB1H103K CHIP C 0.010UF CN601 £40-3251-05 PIN CONNECTOR (7P} 
CC73GCH1H330J CHIP C 33PF J601 £06-0858-15 CYLINDRICAL RECEPTACLE (8P MIC) 
CK73GB1H103K CHIP C 0.010UF 
C92-0044-05 CHIP-ELE 47UF Al 3G * | F01-1007-04 HEAT SINK 
CK73GF1E104Z CHIP C 0.10UF 402 36 G02-0574-04 FLAT SPRING 
CK73GB1H103K CHIP C 0.010UF 
C92-0044-05 CHIP-ELE 47UF 403 2A * | J19-1570-05 HOLDER (BATT) 
CK73GB1H103K CHIP C 0.010UF 
€92-0044-05 CHIP-ELE 47UF L1-3 140-4705-48 SMALL FIXED INDUCTOR (47UH) 
14,5 (40-1292-18 SMALL FIXED INDUCTOR 
CC73GCH1H101J CHIP C 100PF L6,7 L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
CK73GB1H103K CHIP C 0.010UF L8 (40-1292-18 SMALL FIXED INDUCTOR 
CC73GCH1H101J CHIP C 100PF 111-25 140-4705-48 SMALL FIXED INDUCTOR (47UH) 
CK73GB1H103K CHIP C 0.010UF ; 
C92-0037-05 CHIP-ELE JOUF 126,27 (40-1005-48 SMALL FIXED INDUCTOR (10UH) 
128 (40-4705-48 SMALL FIXED INDUCTOR (47UH) 
C92-0044-05 CHIP-ELE 47UF X1 * | 177-1589-05 CRYSTAL RESONATOR (11.0592MHZ) 
C98-102 CK73GB1H103K CHIP C 0.010UF X2 (78-0325-05 RESONATOR (2.0MHZ) 
103,104 CC73GCH1H220J CHIP C 22PF : 
105-107 CK73GB1H103K CHIP C 0.010UF G 36 N32-2606-46 FLAT HEAD MACHIN SCREW 
108 €92-0044-05 CHIP-ELE 47UF 
R1,2 RK73GB1J101J CHIP R 100 J 1/16W 
C109, CK73GB1H103K CHIP C 0.010UF R3,4 RK73GB1J102J CHIP R 1.0K J 1/16W 
C111- C92-0023-05 CHIP-ELE 1.0UF RS RK73GB1J101J CHIP R 100 = =J = 1/16W 
C114 CK73GB1H103K CHIP C 0.010UF Rowe RK73GB1J473J CHIP R 471K J  I/16W 
C115 C92-0023-05 CHIP-ELE 1.0UF R7-9 RK73GB1J102J CHIP R 10K J 1/16W 
C116,1 CK73GB1H103K CHIP C 0.010UF ; 
R10-28 RK73GB1J101J CHIP R 0 06S) /16W 
0118-1 CK73GB1H102K CHIP C 1000PF R29 RK73GB1J105J CHIP R 10M J 1/16W 
125,1 CK73GB1H103K CHIP C 0.010UF R30-37 RK73GB1J101J CHIP R 100 J = 1/16W 
C127- CC73GCH1H101J CHIP C 100PF R39 RK73GB1J102J CHIP R 10K J  1/16W 
C142- CK73GB1H102K CHIP C 1000PF R40 RK73GB1J471J CHIP R 470 J 1/16W 
1148- CC73GCH1H101J CHIP C 100PF 
R41 RK73GB1J103J CHIP R 10K J 1/16W 
92 CC73GCH1H101J CHIP C 100PF R42 RK73GB1J222J CHIP R 2.2K J  1/16W 
93-175 CK73GB1H102K CHIP C 1000PF R43,44 RK73GB1J104J CHIP R 100K J = 1/16W 
77-183 CK73GB1H102K CHIP C 1000PF R45 RK73GB1J472J CHIP R 47K J  1/16W 
184-187 CK73GBiH103K CHIP C 0.010UF R46 RK73GB1J102J CHIP R 1.0K J 1/16W 
88-223 CK73GB1H102K CHIP C 1000PF 
R47 RK73GB1J473J CHIP R 47K J  1/16W 
€224,225 CC73GSL1H471J CHIP C 470PF R48 RK73GB1J102J CHIP R 10K J 1/16W X 
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15S-6/US 
PARTS LIST 


CONTROL UNIT (X53-356X-XX) 


Desti- 


Address Description aes 


ae Desti- 
RK73GB1J473J CHIP R J 1/16W 
RK73GB1J473J CHIP R 1/16W 
RK73GB1J103J CHIPR 1/16W 
RK73GB1J102J CHIP R 1/16W 
RK73GB1J473J CHIP R 1/16W 


RK73GB1J391J CHIP R 
RK73GB1J271J CHIP R 
RK73GB1J473J CHIP R 
RK73GB1J391J CHIP R 
RK73GB1J271J CHIP R 


RK73GB1J103J CHIP R 1/16W 
RK73GB1J102J CHIP R 1/16W EE2E3E9 
RK73GB1J473J CHIP R 1/16W 
RK73GB1J103J CHIP R 1/16W 
RK73GB1J102J CHIP R 1/16W 


RK73GB1J391J CHIP R 
RK73GB1J271J CHIP R 
RK73GB1J391J CHIP R 
RK73GB1J271J CHIP R 
RK73GB1J473J CHIP R 


R70 RK73GB1J473J CHIP R 1/16W 
R71,72 RK73GB1J103J CHIP R 1/16W 
R73 RK73GB1J102J CHIP R 1/16W 
R74 RK73GB1J473J CHIP R 1/16W 
R75-85 RK73GB1J103J CHIP R 1/16W 


RK73GB1J391J CHIP R 390 
RK73GB1J271J CHIP R 270 
RK73GB1J391J CHIP R 390 
RK73GB1J271J CHIP R 270 
RK73GB1J391J CHIP R 390 


R86,87 RK73GB1J472J CHIP R 1/16W 
R88 RK73GB1J153J CHIP R 1/16W 
R89 RK73GB1J334J5 CHIP R 1/16W 
R90-92 RK73GB1J153J CHIP R 1/16W 
R93 RK73GB1J103J CHIP R 1/16W 


RK73GB1J5271J CHIP R 270 
RK73GB1J473J CHIP R 47K 
RK73GB1J102J CHIP R 1.0K 
RK73GB1J473J CHIP R 47K 
RK73GB1J101J CHIP R 100 


R94,95 RK73GB1J153J CHIP R 1/16W 
RSE RK73GB1J105J CHIP R 1/16W 
R97 RK73GB1J102J CHIP R 1/16W 
R98 RK73GB1J473J CHIP R 1/16W 
R99 RK73GB1J102J CHIP R 1/16W 


RK73GB1J391J CHIP R 390 
RK73GB1J5271J CHIP R 270 
RK73GB1J391J CHIP R 390 
RK73GB1J271J CHIP R 270 
RK73GB1J391J CHIP R 390 


R100-105 RK73GB1J105J CHIP R 1/16W 
R107 RK73GB1J105J CHIP R 1/16W 
R108-119 RK73GB1J104J CHIP R 1/16W 
R120-130 RK73GB1J101J CHIP R 1/16W 


RK73GB1J271 CHIP R 270 
RK73GB1J391 CHIP R 390 
RK73GB1J271 CHIP R 270 
RK73GB1J101J CHIP R 100 
RK73GB1J5473J CHIP R 47K 


R131 RK73GB1J102J CHIP R 1/16W 


R132,133 RK73GB1J103J CHIP R 1/16W 
R134-137 RK73GB1J1015 CHIP R 1/16W 
R138-140 RK73GB1J101J CHIP R 1/16W 
R141-144 RK73GB1J102J CHIP R 1/16W 
R145 RK73GB1J223J CHIP R 1/16W 


RK73GB1J101J CHIP R 100 
RK73GB1J473J CHIP R 47K 
RK73GB1J5103J CHIP R 10K 
RK73GB1J473J CHIP R 47K 
RK73GB1J103J CHIP R 10K 


R146,147 RK73GB15473J CHIP R 1/16W 
R148-150 RK73GB1J101J CHIP R 1/16W 
R152-169 RK73GB1J101J CHIP R 1/16W 
R170 RK73GB1J474J CHIP R 1/16W 
R171 RK73GB1J102J CHIP R 1/16W 


$62-0412-05 SLIDE SWITCH 
$70-0439-05 TACT SWITCH 
$546-551 $70-0439-05 TACT SWITCH 


D1-3 1S$355 DIODE 

D4 RD7.5M(B3) ZENER DIODE 
D5-12 1$S355 DIODE 

0501 B30-2036-05 LED (RED) 
D502 B30-2146-05 LED (ORANGE) 


R172-177 RK73GB1J101J CHIP R 1/16W 
R179-201 RK73GB1J101J CHIP R 1/16W 
R202 RK73GB1J473J CHIP R 1/16W 
R203-214 RK73GB1J5101J CHIP R 1/16W 
R215 RK73GB1J473J CHIP R 1/16W 


0510-519 B30-2146-05 LED (ORANGE) 

C1,2 UPC7805H IC (VOLTAGE REGULATOR/ +5V) 
C3 TA78LO8F IC (VOLTAGE REGULATOR) 

104 AT2402N10S12.7 IC (2kbit SERIAL EEPROMM) 
ICS MB3780A IC (BATTERY BACKUP) 


R216-222 RK73GB1J101J CHIP R 1/16W 
R223 3 RK73GB1J333J CHIP R 1/16W 
R224 RK73GB1J101J CHIP R 1/16W 
R225 RK73GB1J473J CHIP R 1/16W 
R226 RK73GB1J104J CHIP R 1/16W 


IC6 M37702S4BFP IC 

\C7 TC7S04F IC (2CH NAND GATE) 
1C8 LC3564QMF-10 IC 

TC4052BF IC (4CH MPX/DE-MPX) 
TC7S04F IC (2CH NAND GATE) 


R227-234 RK73GB1J103J CHIP R 1/16W 
R235-237 RK73GB1J102J CHIP R 1/16W 
R238-240 RK73GB1J101J CHIP R 1/16W 
R241 RK73GB1J473J CHIP R 1/16W 


R242,243 RK73GB1J102J CHIP R 1/16W TC74VHC32F IC 


27C512RJLVC Ic 
TC4052BF IC (4CH MPX/DE-MPX) 
TC74VHCO8F =~ IC 
TC74VHC245F IC 


R244 RK73GB1J101J CHIP R 1/16W KPMXE 
R244 RK73GB1J101J CHIP R 1/16W E2E3E9 
R245 RK73GB1J473J CHIP R 1/16W 
R501-504 RK73GB1J473J CHIP R 1/16W 
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bO-Os/U09O | 
PARTS LSIT 


CONTROL UNIT (X53-356X-XX) 
TX-RX UNIT (X57-4620-00) 


Parts No. 


1016 CXD10950 

C17.18 TC74VHC138F 

C19 * | TC74VHC573F 

C20,21 L292K371 IC (ENCODER PROCESSOR) 
C22,23 CXD10950 IC (I/O EXPANDER) 


CEO4EW1C470M ELECTRO 47UF 
CK73GB1E223K CHIP © 0.022UF 
C092M1H154K MYLAR 0.15UF 
CK73FB1H102K CHIP C 1000PF 
CEO4EW1C101M ELECTRO 100UF 


C24 68HC05G2419553 IC 

1025,26 TC4584BF IC (BUFF) 

1€27 ADM232LAR IC 

C28 NJM2904M IC (OP AMP X2) 

C29 TC7S32F IC (2CH NAND GATE) 


CC73ECH1H202J CHIP C 2000PF 
CK73FB1H103K CHIP C 0.010UF 
CC73GCH1H680J CHIP C 68PF 
CC73GCH1H180J CHIP C 18PF 
CC73GCH1HO60D CHIP C 6.0PF 


C501-504 UPD63456S IC 

DTA143EK DIGITAL TRANSISTOR 
DTC143EK DIGITAL TRANSISTOR 
DTC114EK DIGITAL TRANSISTOR 
DTC143EK DIGITAL TRANSISTOR 


CC73GCH1H470J CHIP C 47PF 
CK73GB1H103K CHIP C 0.010UF 
CEO4EW1C101M ELECTRO 1O0UF 
CK73GB1H102K CHIP C 1000PF 
CEO4EW10470M ELECTRO 47UF 


DTC114EK DIGITAL TRANSISTOR 
DTA143EK . DIGITAL TRANSISTOR 
DTC143EK DIGITAL TRANSISTOR 
DTA143EK DIGITAL TRANSISTOR 
DTC114EK DIGITAL TRANSISTOR 


CK73GB1H102K CHIP C 1000PF 
CEO4EW1C100M ELECTRO 1OUF 
CK73FF1E104Z CHIP C 0.10UF 
CEO4EW1H010M ELECTRO 1.QUF 
CEO4EW1C100M ELECTRO 1OUF 


CK73GB1H102K CHIP C 1000PF 
CC73FCH1H102J CHIP C 1000PF 
CK73FF1E104Z CHIP C 0.10UF 
CEO4EW1C100M ELECTRO 10UF 

CK73FF1E104Z CHIP C 0.10UF 


DTC143TK DIGITAL TRANSISTOR 
DTC143EK DIGITAL TRANSISTOR 
DTC114EK DIGITAL TRANSISTOR 


CC73FCH1H102J CHIP C 1000PF 
CQ92FM1H223K MYLAR 0.022UF 
CC73FCH1H102J CHIP C 1000PF 
CC73GCH1H271J CHIP C 270PF 
CEO4EW1C100M ELECTRO 10UF 


TX-RX UNIT (X57-4620-00) 


C90-2045-05 ELECTRO 2.2UF 
CK73FF1E104Z CHIP C 0.10UF 
CC73FCH1H330J CHIP C 33PF 
C90-2045-05 ELECTRO 2.2UF 
CK73FF1E1042Z CHIP C 0.10UF 


CEO4EW1HO10M ELECTRO 1.0UF 
CC73FSL1H152J CHIP C 1500PF 
CC73GCH1H101J CHIP C 100PF 
CC73GCH1H221J CHIP C 220PF 
CK73GB1E223K CHIP C 0.022UF 


CC73FCH1H330J CHIP C 33PF 
CC73FSL1H152J CHIP C 1S00PF 
CC73FCH1H101J CHIP C 100PF 
CC73FSL1H152J CHIP C 1500PF 


CC73FCH1H101J CHIP C 100PF CEO4EW1C100M ELECTRO’  10UF 


CK73GB1H103K CHIP C 0.010UF 
CC73FSL1H221J CHIP C 220PF 
CC73FCH1H101J CHIP C 100PF 
CEO4EW1C100M ELECTRO 1OUF 


CK73FF1E1042Z CHIP C 0.10UF 
C90-2045-05 ELECTRO 2.2UF 
CK73FB1H223K CHIP C 0.022UF 
CK73FF1E104Z CHIP C 0.10UF 


CK73FB1H223K CHIP C 0.022UF CK73FF1E104Z CHIP C 0.10UF 


CEO4EW1C100M ELECTRO 1OUF 
CC73GCH1H101J CHIP C 100PF 
CK73GB1E223K CHIP C 0,022UF 
CEO4EW1C100M ELECTRO 1OUF 


C90-2045-05 ELECTRO 2.2UF 
CK73FF1E104Z CHIP C 0.10UF 
CK73GB1H102K CHIP C 1000PF 
CK73FB1H471K CHIP C 470PF 
CK73FF1E104Z CHIP C 0.10UF 


CK73GB1E223K CHIP C 0.022UF 
CC73FCH1H102J CHIP C 1000PF 
CC73GCH1H221J CHIP C 220PF 
CC73GCH1H271J CHIP C 270PF 
CK73GB1E223K CHIP C 0.022UF 


C33 CK73GB1H102K CHIP C 1000PF 
C34 C90-2045-05 ELECTRO 2.2UF 
C36 CC73GCH1H330J CHIP C 33PF 
C37 CK73GB1H102K CHIP C 1000PF 
C38 CK73GB1H103K CHIP C 0.010UF 


CEO4EW1C100M ELECTRO 1OUF 
CK73GB1E223K CHIP C 0.022UF 
CO92FM1H683K MYLAR 0.068UF 
CK73FB1E104K CHIP C 0.10UF 
(146,147 CC73FCH1H102J CHIP C 1000PF 


C39,40 CK73FB1H102K CHIP C 1000PF 
C41 C90-2045-05 ELECTRO 2.2UF 
C42 CK73FB1H103K CHIP C 0.010UF 
C44 CK73GB1H102K CHIP C 1000PF 
C45 CC73FCH1H121J CHIP C 120PF 


C150 CK73GB1E223K CHIP C 0.022UF 
C151 CEO4EW1C100M ELECTRO 10UF 
C152 CC73FCH1H102J CHIP C 1000PF 
C153 CC73GCH1H271J CHIP C 270PF 


C46 CK73GB1H102K CHIP C 1000PF 
C50 CK73GB1H102K CHIP C 1000PF 
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1S-8/05 
PARTS LIST 


New ‘ Fs 


C154 CK73GB1E223K CHIP C 0.022UF K 
C155 CEO4EW1C100M ELECTRO 10UF 16WV 
C156 CK73FF1E104Z CHIP C O.10UF Z 
C157 CK73GB1E223K CHIP C 0.022UF K 
C158 C90-2045-05 ELECTRO 2.2UF 25WV 


TX-RX UNIT (X57-4620-00) 


i (eee Desti- 
| Ret. No. | Address Parts No. Description nanon 


C303,304 CC73FCH1H101J CHIP C 100PF 
C305 CC73GCH1H101J CHIP C 100PF 
C306,307 CC73FCH1H101J CHIP C 100PF 
C308 CC73GCH1H101J CHIP C 100PF 
C309,310 CC73FCH1H101J CHIP C 100PF 


Desti- 
nation 


(159,160 CK73FF1E104Z CHIP C O.10UF Z 
C161 CK73GB1E223K CHIP C 0.022UF K 
C162 CEO4EW1C100M ELECTRO 1QUF 16WV 
C163 CK73FF1E104Z CHIP C O.10UF Z 
C164 CEO4EW1C100M ELECTRO 10UF 16WV 


C312,313 CC73FCH1H101J CHIP C 100PF 
C314 CC73GCH1H101J CHIP C 100PF 
C315 CC73FCH1H101J CHIP C 100PF 
C316-320 CK73FB1H102K CHIP C 1000PF 
C321 CC73FSL1H471J CHIP C 470PF 


C165 CK73FF1E104Z CHIP C O.10UF 2 
C166,167 CEO4EW1C100M ELECTRO 1OUF 16WV 
C168,169 CK73FF1E104Z CHIP C O.10UF Z 
C170 CK73GB1H103K CHIP C O.010UF K 
C171-176 CEO4EW1C100M ELECTRO 1OUF 


C326,327 CK73GB1H102K CHIP C 1000PF 
C330-333 CK73FB1H102K CHIP C 1000PF 
C334 CK73GB1E223K CHIP C 0.022UF 
C335 CC73GCH1H331J CHIP C 330PF 
C336-340 CK73GB1E223K CHIP C 0.022UF 


C177 CQ92M1H103K MYLAR O.010UF kK C341 CK73FF1E104Z CHIP C 0.10UF 
C178,179 CC73FSL1H152J CHIP C 1500PF J C342 CC73FSL1H152J CHIP C 1500PF 
C180,181 CC73ECH1H202J CHIP C 2000PF J C343 CK73FB1H562K CHIP C 5600PF 
C182 CC73GCH1H331J CHIP C S30PEa J C344 CK73GB1H472K CHIP C 4700PF 
C183-185 CC73FSL1H152J CHIP C 1S00PF J C345 CK73GB1E223K CHIP C 0.022UF 


C186 CEO4EW1C100M ELECTRO 10UF C346-348 CC73FCH1H101J CHIP C 100PF 
C187 CC73GCH1H331J CHIP C SOUPRS) od C349,350 CK73FF1E1042Z CHIP C 0.10UF 
C188 CK73GB1H562K CHIP C S600PF = K CK73GB1E223K CHIP C 0.022UF 
C189 CEO4EW1C100M ELECTRO 10UF 16WV CEO4NW1C100M ELECTRO 1OUF 
C190 CC73GCH1H331J CHIP C S30Rhe id CEO4EW1HR47M ELECTRO 0.47UF 


C191,192 CEO4NW1C100M ELECTRO 10UF 16WV CEO4EW1C100M ELECTRO 1QUF 
C193 CK73GB1H103K CHIP C 0.010UF K CK73FB1H103K CHIP C 0.010UF 
C194 CEO4NW1C100M ELECTRO 10UF 16WV CK73GB1H103K CHIP C 0.010UF 
C195 CEO4EW1HO10M ELECTRO 1.0UF SOWV C90-2045-05 ELECTRO 2.2UF 
(196,197 CEO4NW1C100M ELECTRO 10UF J6WV C365-375 CK73FB1H471K CHIP C 470PF 
C198 CEO4EW1C100M ELECTRO 1OUF 16WV C376 CK73GB1E223K CHIP C 0.022UF 
C199,200 CEO4NW1C220M ELECTRO 22UF 16WV (377-379 CK73FB1H471K CHIP C 470PF 
C201 ,202 CK73GF1E104Z CHIP C O.1QUF 2 C381,382 CK73FB1H103K CHIP C 0.010UF 
C203,204 CEO4NW1E4R7M ELECTRO 4.7UF 25WV C383 CK73GB1H102K CHIP C 1000PF 
C205 CEO4EW1C100M ELECTRO 10UF 16WV C384 CK73FB1H102K CHIP C 1000PF 


C206,207 CK73GF1E1042Z CHIP C O.10UF 2 
C208 CK73GB1E223K CHIP C 0.022UF K 
C209,210 CEO4NW1C100M ELECTRO 1OUF 16WV 
C212,213 CEO4NW1HO10M ELECTRO 1.0UF SOWV 
C214 CK73GB1H472K CHIP C 4700PF Kk 


C385 CK73GB1H103K CHIP C 0.010UF 
C386 CK73FB1H103K CHIP C 0.010UF 
C387 CK73GB1H103K CHIP C 0.010UF 
C388 CK73FB1H471K CHIP C 470PF 
C389,390 CK73GB1H471K CHIP C 470PF 


C215,216 CEO4EW1C100M ELECTRO 10UF 16WV 
C218,219 CK73EF1E474Z CHIP C 0.47UF 2 
C221,222 CK73FB1H102K CHIP C 1O00PF «kK 
C223 CEO4EW10471M ELECTRO 470UF  16\WV 
C224 CEO4EW1C100M ELECTRO 10UF 16WV 


C391-394 CK73FB1H103K CHIP C 0.010UF 
C395 CK73GB1H103K CHIP C 0.010UF 
C400 CC73FSL1H471J CHIP C 470PF 
C401 CK73FB1H103K CHIP C 0.010UF 
C402 C90-2167-05 ELECTRO 100UF 


C225 CEO4EW10470M ELECTRO 47UF 16WV 
C226 -- CEO4EW1C101M ELECTRO 1OOUF = 16WV 
C227 CEO4EW1C100M ELECTRO JOUF 16WV 
C228 CEO4EW1C101M ELECTRO 100UF = 16WV 
C229 CEO4EW1C100M ELECTRO 10UF 16WV 


CN1 £40-3239-05 PIN CONNECTOR (4P) 
| CN3 £40-3239-05 PIN CONNECTOR (4P) 
CN4 £40-3242-05 PIN CONNECTOR (7P} 
CNS £40-5747-05 PIN CONNECTOR (11P) 
CN6 £40-3243-05 PIN CONNECTOR (8P) 


C230 CEO4EW1C0471M ELECTRO 470UF  16WV 
C231,232 CK73EF1E474Z CHIP C O.47UF 2 
C233 CQ92M1H154K MYLAR O.15SUF = K 
C235,236 CK73FB1H102K CHIP C 1000PF kK 
C237 CEO4EW1E471M ELECTRO 470UF  25WV 


CN7 £40-5736-05 FLAT CABLE CONNECTOR (26P) 
CN8 £40-5740-05 FLAT CABLE CONNECTOR (20P) 
CN £40-3240-05 PIN CONNECTOR (5P) 

CN10 £40-3238-05 PIN CONNECTOR (3P) 

CN11 £40-5741-05 FLAT CABLE CONNECTOR (8P) 


C240 CC73FSL1H152J CHIP C 1S00PF J 
C241 CEO4EW1H010M ELECTRO 1.0UF — SOWV 
C300,301 CC73FCH1H101J CHIP C 100PF = J 
C302 CC73GCH1H101J CHIP C 100PF J 


CN12 £40-3237-05 PIN CONNECTOR (2P) 

CN13 £04-0191-05 . | RF COAXIAL CABLE SOCKET 
CN14-16 £02-2015-05 SOCKET FOR IC 

CN17 £40-5067-05 PIN CONNECTOR (10P) 
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bO-OlUO 
PARTS LSIT 


TX-RX UNIT (X57-4620-00) 


Fae Desti- 


£11-0455-05 PHONE JACK (3.5D) 


Pm ag] re 


R100 RK73FB2A100J 


Fer Desti- 
10 J 


CHIP R 1/10W 


E£11-0431-05 PHONE JACK R101 RK73GB1J472J CHIP R 47K J 1/16W 
£63-0401-05 -| PHONO JACK R103 RK73GB1J102J CHIP R 1.0K J 1/16W 
£06-1352-05 DIN SOCKET R104 RK73GB1J472J CHIP R 47K J  1/16W 
E11-0455-05 PHONE JACK (3.5D) R105 RK73GB1J102J 1.0K J 
£58-0428-05 SUB PLUG (D) 9P R106 RK73GB1J154J 150K J 
E£37-0536-05 LEAD WIRE WITH MINIPIN PLUG R109 RK73GB1J102J CHIP R 1.0K J 1/16W 
R110 RK73GB1J223J CHIP R 22K SS I/BW 
F01-1005-04 HEAT SINK R111 RK73GB1J222J CHIP R 22K J  1/16W 
F11-1127-04 SHIELDING CASE R113 RK73GB1J104J CHIP R 100K «6d 1/16W 


G02-0574-04 FLAT SPRING R114 RK73GB1J472J 47K J 
G02-0719-04 FLAT SPRING R117 RK73GB1J823J CHIP R 82K J 1/16W 
R118 RK73GB1J222J CHIP R 22K J  1/16W 
L72-0374-05 CERAMIC FILTER (455KHZ) R119,120 RK73GB1J223J CHIP R 22K J 1/16W 
J 


L72-0366-05 CERAMIC FILTER (455KHZ) 
(40-2285-48 SMALL FIXED INDUCTOR (220NH) 


R121,122 RK73GB1J123J 12K 


140-4785-48 SMALL FIXED INDUCTOR R123 RK73GB1J223J 22K 

L40-1011-15 SMALL FIXED INDUCTOR R124 RK73GB1J103J CHIP R WOK 6S Ss 1/16W 
R126 RK73GB1J183J CHIP R 18K J Ss 1/16W 

34-4397-05 COIL R127,128 RK73GB1J103J CHIP R 10K J A/1BW 

L40-1011-15 SMALL FIXED INDUCTOR R129 RK73GB1J472J 47K 

L40-4711-15 SMALL FIXED INDUCTOR 

(40-1011-15 SMALL FIXED INDUCTOR R130 RK73GB1J223J 22K 

L40-1092-12 SMALL FIXED INDUCTOR R131 RK73GB1J101J CHIP R 100 J 1/16W 
R132 RK73GB1J472J CHIP R 47K J  1/16W 

L40-1011-15 SMALL FIXED INDUCTOR R133 RK73GB1J103J CHIP R WOK 6S Ss /16W 

(40-1001-15 SMALL FIXED INDUCTOR R134,135 RK73GB1J152J 1.5K 

L39-1245-05 COIL 

L40-2711-33 SMALL FIXED INDUCTOR R136 RK73GB1J331J 330 J 

L40-2201-12 SMALL FIXED INDUCTOR R137 RK73FB2A102J CHIP R 10K 6S 1/10W 
R138 RK73GB1J152J CHIP R 15K J oI/16W 

L40-1092-12 SMALL FIXED INDUCTOR R139 RK73GB1J223J CHIP R 22K SS 1/16W 

J 


L40-1001-15 SMALL FIXED INDUCTOR R140 RK73GB1J470J 47 


RK73FB2A103U CHIP R 10K 1/10W 
AK73GB1J103J CHIPR ‘10K 1/16W 
RK73GB1J101J CHIPR 100 1/16W 
RK73FB2A103J CHIPR 10K 1/10W 
RK73GB1J682J CHIPR «6.8K 1/16W 


R141 
R142,143 
R144 
R145 
R146,147 


RK73GB1J392J 
RK73GB1J222J 
RK73GB1J101J 
RK73GB1J472J 
RK73GB1J101J 


RK73GB1J222J CHIP R 2.2K 1/16W 
RK73GB1J330J CHIP R 33 1/16W 
RK73GB1J183J CHIP R 18K 1/16W 
RK73FB2A103J CHIP R 10K J 1/10W 
RK73GB1J101J CHIP R 100 1/16W 


R148 
R149 
R150 
R151 
R152 


RK73GB1J471J 
RK73GB1J101J 
RK73GB1J471J 
RK73GB1J472J 
RK73GB1J152J 


RK73GB1J680J CHIP R 68 1/16W 
RK73FB2A2225 CHIP R 1/10W 
RK73GB1J101J CHIP R 1/16W 
RK73FB2A103J CHIP R 1/10W 
RK73GB1J682J CHIP R 1/16W 


R153,154 
R155 
R156 
R157 
R158, 159 


RK73GB1J331J 
RK73GB15222J 
RK73GB1J332J 
RK73GB1J222J 
RK73GB1J472J 


RK73FB2A104J CHIP R 1/10W 
RK73GB1J392J CHIP R 1/16W 
RK73GB1J221J CHIP R 1/16W 
RK73GB1J152J CHIP R 1/16W 
RK73GB1J103J CHIP R 1/16W 


R160 
R161 
R162,163 
R164 
R165 


RK73GB1J103J 
RK73GB1J222J 
RK73GB1J331J 
RK73GB1J222J 
RK73GB1J331J 


RK73GB1J334J CHIP R 1/16W 
RK73GB1J470J CHIP R 1/16W 
RK73GB1J151J5 CHIP R 1/16W 
RK73GB1J152J CHIP R 1/16W 
RK73GB1J333J CHIP R /16W 


R166 
R167 
R168 
R169 
R170 


RK73GB1J392J 
RK73GB1J472J 
RK73GB1J100J 
RK73GB1J471J 
RK73GB1J101J 


RK73GB1J223J CHIP R 1/16W 
RK73GB1J102J CHIP R 1/16W 
RK73GB1J470J CHIP R 1/16W 
RK73GB1J5221J CHIP R 1/16W 


R171,172 
R173 
R174 
R175 


RK73FB2A100J 
RK73GB1J101J 
RK73GB1J123J 
RK73FB2A123J 


New 


R176 RK73FB2A183J 
R177 RK73GB1J183J 
R178 RK73FB2A153J 
R179 RK73GB1J5103J 


R180 RK73GB1J821J 


R181 RK73GB1J222J 


R182 RK73GB1J103J 
R183 RK73FB2A153J 
R184 RK73GB1J272J 
R185 RK73GB1J153J 
R186 RK73FB2A222J 
R187 RK73GB1J223J 
R188 RK73GB1J101J 
R189,190 RK73GB1J153J 
R191,192 RK73GB1J222J 
R193,194 RK73GB1J223J 
R196 RK73FB2A472J 
R197 RK73GB1J103J 
R198, 199 RK73GB1J104J 
R200 RK73FB2A101J 
R201 RK73GB1J221J5 
R202,203 RK73GB1J104J 
R204 RK73GB1J222J 
R205 RK73GB1J272J 
R206 RK73GB15224J 
R207 RK73GB1J222J) 
R208 RK73GB1J123J 
R209 RK73GB1J563J 
R215 RK73GB1J681J 
R220 RK73GB1J103J 


R300 


RK73FB2A100J 


R301 RK73GB1J101J 
R303-319 RK73GB1J101J 
R320 RK73GB1J102J 
R323 RK73GB1J5101J 


R325 RK73FB2A473J 


R330. . RK73GB15470J 
R331 RK73GB1J102J 
R332 RK73GB1J222J 
R334 RK73GB1J331J 


R335 RK73GB1J5101J 


R336 RK73GB1J102J 
R337,338 RK73GB1J124J 
R339,340 RK73GB1J5334J 
R343 RK73GB1J471J 


R344 RK73FB2A2R2J 


R345-347 == RK73GB1J101J 
R348,349 RK73GB1J473J 
350,351 RK73FB2A473J 
R352-354 RK73GB1J473J 


R355 RK73GB1J103J 


R356 RK73GB1J473J 
R357 RK73GB1J103J 
R358 RK73GB1J473J 


R359 RK73GB1J101J 


R364,365 
R366 

R367,368 
R369 


RK73GB1J222J 
R92-1252-05 

RK73FB2A473J 
RK73GB1J473J 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


18K 
18K 
15K 
10K 
820 


10K 
15K 
2.7K 
15K 


22K 
100 
15K 
2.2K 


22K 
4.7K 
10K 
100K 
100 


220 

100K 
2.2K 
2.7K 
220K 


12K 
56K 
680 
10K 


10 
100 
100 
1.0K 
100 


47K 
47 
1.0K 
2.2K 
330 


1.0K 
120K 
330K 
470 


100 
47K 
47K 
47K 


47K 
10K 
47K 


0 OHM 
47K 
47K 


nation 
J 1/10W 
J 1/16W 
J 1/10W 
J 1/16W 
J 1/16W 


a... & ce. c a Ce Gee Ge, 1 ES Con Sa 1G Cle eS (SR a a S| 


(Se 


Se Kes fe 


PARTS LIST 


1/16W 
1/10W 
1/16W 
I/16W 


1/16W 
1/16W 
1/16W 
1/16W 


1/16W 
1/10W 
1/16W 
1/16W 
1/10W 


1/16W 
1/16W 
1/16W 
1/16W 
1/16W 


1/16W 
1/16W 
1/16W 
1/16W 


1/10W 
1/16W 
1/6W 
1/16W 
1/16W 


1/10W 
1/16W 
1/16W 
1/16W 
1/16W 


1/16W 
1/16W 
1/16W 
1/16W 


1/16W 
1/16W 
1/10W 
1/16W 


1/16W 
1/16W 
1/16W 


1/10W 
1/16W 


| Ret. No. | Address 


RK73GB1J473J 
RK73GB1J473J 
RK73FB2A473J 
RK73GB1J473J 
RK73FB2A103J 


RK73GB1J101J 
RK73FB2A103J 
RK73GB1J472J 
RK73GB1J5103J 
RK73GB1J102J 


RK73GB1J470J 
RK73GB1J472J 
R12-6732-05 
R12-6742-05 


RLS73 
1SV166 
DAP202K 
RLS73 
DSP56002FC40 


MBCG24173-6173 
27C256PCJJTC-K 
27C256PCJJUC-K 
27C256PCJIVC-K 
MCM56824AFN20 


MCM56824AFN25 
7032LC44JLOA 
MB86001PF 
AK4318-VS 
NJM2100M 


MC74HC4053F 
NJM4560M 
AD822AR 
MC74HC4052F 
NJM2100M 


AK5340-VS 
M62363FP 
AK4318-VS 
NJM2100M 
M51131L 


NJM2100M 
M51131L 
(A4422 
PCM69AU 
AD822AR 


NJM4560M 
UPC7805H 

NJM78LO5UA 
NJM78LO8UA 
NJM3404AM 


NJM5532M 
TC7S04F 
OTC124EK 
28€2714(Y) 
DIC124EK 


2SC3324(G) 
2SK210(GR) 
2SC2714(Y) 
28C2712(Y) 
2SC€2412K(S) 


~ 


1TS-8705 


TX-RX UNIT (X57-4620-00) 


Desti- 


Description : 
nation 


CHIP R J 1/16W 
CHIP R 47K J 1/16W 
CHIP R 47K J /10W 
CHIP R 47K J /16W 
CHIP R 10K J /10W 


CHIPR 100 J  1/16W 
CHIPR 10K J 1/10W 
CHIPR 47K J 1/16W 
CHIPR 10K J  1/16W 
CHIPR 1.0K J) o1/16W 


CHIP R 47 J 1/6W 
CHIP R 47K J 1/16W 
TRIMMING POT 470 
TRIMMING POT 22K 


DIODE 
DIODE 
DIODE 
DIODE 
C 


C (GATE ARRAY) 
C 


C 
C 
C 


C 
C 
IC 
IC 
1C (OP AMPLIFIER) 


IC (ANALOG SW) 
IC (OP AMP X2) 
IC 

\C (HPF) 

IC (OP AMPLIFIER) 


IC (AD CONVERTER (18 Bit)) 
IC (8bit D/A CONVERTER) 
IC 

IC (OP AMPLIFIER) 

IC (ELECTRO VOLUME) 


IC (OP AMPLIFIER) 
IC (ELECTRO VOLUME) 

IC (AF POWER AMP/ 5.8W) 
C (18bit D/A CONVERTOR) 
C 


OP AMP X2) 
(VOLTAGE REGULATOR/ +5V) 
VOLTAGE REGULATOR/ +5V) 
VOLTAGE REGULATOR/ +8V) 
OP AMP X2) 


(Seo S-Gs Sae Ba A ES } 


IC (OP AMP) 
C (2CH NAND GATE) 
DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 


TRANSISTOR 
FET 

TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
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bO-OfUS 
PARTS LSIT 


TX-RX UNIT (X57-4620-00) 
VCO2 (X58-3390-03) 
Address Parts No. Description Desti- 
nation 
DTC124EK DIGITAL TRANSISTOR 
2SC2712(Y) TRANSISTOR 
DTA143EK DIGITAL TRANSISTOR 
DTC124XK DIGITAL TRANSISTOR 
DTC143EK DIGITAL TRANSISTOR 


VCO2 (X58-3390-03) 


B42-2437-04 S/NO LABEL 


CK73FB1H102K CHIP C 1000PF 
CC73FSL1H101J CHIP C 100PF 
CC73FCH1HO70D CHIP C 7.0PF 
CC73FCH1HO70D CHIP C 7.0PF 
CC73FCH1H220J CHIP C 22PF 


CC73FCH1H180J CHIP C 18PF 
CC73FCH1H120J CHIP C 12PF 
CK73FB1H102K CHIP C 1000PF 
CC73FCH1HO10C CHIP C 1.0PF 
CK73FB1H102K CHIP C 1000PF 


C05-0331-15 TRIMMER CAPACITOR 
£23-0464-05 TERMINAL 


F11-1085-04 SHIELDING CASE 
F11-1086-14 SHIELDING COVER 


G13-0904-04 CUSHION (COVER) 


(33-0690-05 CHOKE COIL (3.3UH) 
L34-2353-05 COIL 


N30-2604-41 PAN HEAD MACHIN SCREW 


RK73FB2A682J CHIP R 6.8K 1/10W 
RK73FB2A271J CHIP R 270 1/10W 
RK73FB2A330J CHIP R 33 1/10W 
RK73FB2A472J CHIP R 4.7K 1/10W 
RK73FB2A471J CHIP R 470 1/10W 


RK73FB2A560J CHIP R 96 1/10W 


1SV164 DIODE 
2SKS08NV(K52) FET 
28C2714(Y) TRANSISTOR 
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EXPLODED VIEW 


H M3.x 6 (F) : N32-3006-46 

| M3x6(OC) : N33-3006-41 

J M2.6 x 6 (Br-Tap) : N87-2606-46 60 | 
K M3x6(Br-Tap)  :N87-3006-46 

M M2.6x8(F-Tap) :N88-2608-46 34 Ce 

P M3x10(TP-T)  :N91-3010-46 


Parts with the exploded numbers larger than 700 are not supplied. 


LOo-6/US 


AT UNIT 
(X53-3340-02) 
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bO-OlUO 


EXPLODED VIEW 


9v-800€-06N: (d1)8XEW N 
9v-909Z-ZEN: (A)OXOCW DO 


(6/9) vox 


(ASSV AV1dSIq) 9 


(v/a) SX 


O—{ror, 


INK 
mse WG 
(v/G) €SX ILoor 


46-0 av Aimwity 
VES (ee) eee) [ee 
On = =yvat? ain i] 


Ory & 


ASINE/ 0M — wards — LaInt/01 


Jae ZXGL 
Ie 


Boe CXGL 


<Q] — 2x9L 


L6 06 68 88 


Parts with the exploded numbers larger than 700 are not supplied. 
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LS-G/US 
EXPLODED VIEW 


K M3x6(Br-Tap) :N87-3006-46 
S M3 x 6 (F-Tap) : N88-3006-46 


| 7 
[VR101, 102 
ee 


AT UNIT 
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bO-O/U0O 


88 


PACKING 


DIN plug (7P) 24 DCcord 12 Warranty card 
(E07-0751-05) (E30-3157-15) (B46-0310-03) : E,E2,E3,E9 
22 DIN plug (13P) with Fuse (25A/32V) (B46-0410-40) : K 
(E07-1351-05) (FO5-2531-05) (B46-0422-00) : P 
26 Fuse (25A/32V) 56 Bag 13 Instruction manual 
(F05-2531-05) (H25-0708-04) (B62-0542-00) 
27 Fuse (4A/250V) 14 Instruction manual 
(F06-4029-05) (B62-0543-00) : M,M2,E2,E3 
54 Bag 15 Instruction manual 
(H25-0029-04) , (B62-0544-00) : M,M2,E2,E3, 
ae 16 Instruction manual 
’ (B62-0545-00) : P,M,M2,E3,E9 
A 17 Instruction manual 
55 Bag Za (B62-0546-00) : E 
(H25-0079-04) 18 Instruction manual 


MIC Microphone (B62-0547-00) : E 


(T91-0352-15) 


52 Carton board 
(H13-0963-04) 


50 Polystyrene foamed fixture (F) 
(H10-2791-01) 


51 


Polystyrene foamed fixture (R) 
(H10-2792-01) 


53 Protection cover 
(H20-1437-03) 


Item carton case 
(H52-0730-02) 


58 Outer packing case 
(H62-0641-03) 

11 UPC code label 

(B44-2163-04) 


8 Sticker 
(B42-5526-04) : K 


1L5-6/05 


ADJUSTMENT 


Required Test Equipment 
1. DC Voltmeter (DC V.M) 
1) Input resistance : More than 1MQ 
2) Voltage range : 1.5 to 1000V AC/DC 
Note : A high-recision multimeter may be 
used. However, accurate readings can not 
be obtained for high-impedance circuits. 


2. DC Ammeter 
1) Current range : 100mA, 1.5A, 15A, high-pre- 
cision ammeter may be used. 


3. RF VTVM (RF V.M) 
1) Input impedance : 1MQ and less than 3pF, 
min. 
2) Voltage range : 10mV to 300V 
3) Frequency range : 10kHz to 500MHz 


4. AF Voltmeter (AF V.M) 
1) Frequency range : 50Hz to 10kHz 
2) Input resistance : 1MQ or greater 
3) Voltage range : 10mV to 30V 


5. AF Generator (AG) 
1) Frequency range : 200Hz to 5kHz 
2) Output : 1mV or less to 1V, low distortion 


6. AF Dummy Load (DM. SP) 
1) Impedance : 8Q 
2) Dissipation : 3W or greater 


7. Oscilloscope 
Requires high sensitivity, and external syn- 
chronization capability (150MHz or greater). 


8. Sweep Generator (Sweep G.) 
1) Center frequency : 50kHz to 9OMHz 
2) Frequency deviation : Maximum +35kHz 
3) Output voltage : 100mV or greater 


9. Standard Signal Generator (SSG) 
1) Frequency range : 50kHz to 50MHz 
2) Output : -133dBm/0.05nV to 7dBm/500mV 
3) Output impedance : 500 
4) AM and FM modulation can be possible 
Note : Generator must be frequency stable. 


10. Frequency Counter (f. counter) 
1) Minimum input voltage : 50mV 
2) Frequency range : 150MHz or greater 


11. Noise Generator (Noise G.) 
Must generate ignition noise containing harmon- 
ics beyond 30MHz. 
12. RF Dummy Load 
1) Impedance : 150Q and 50Q 
2) Dissipation : 150W or greater 


13. Linear Detector 
1) Frequency range : 30MHz 


14. Power Meter 
1) Impedance : 50Q 
2) Dissipation : 300W continuous or greater 
3) Frequency limits : GOMHz or greater 
15. Spectrum Analyzer 
1) Frequency range : 100kHz to 110MHz or greater 
2) Bandwidth : 1kHz to 3MHz 


16. Detector 
1) For adjustment of BPF 


IN OUT 
(=) Qa 
ToRFunit & fOr 1N60 S To oscilloscope 
OUT IN 


2) For adjustment of PLL/VCO BPF 


INo———-} OUT 
So Qa 
To PLL unit ee ee Noe S To oscilloscope 
OUT IN 


17. Directional Coupler 


18. Monitor Receiver 
R-1000 class 


19. Microphone 
McC-43S or MC-60S8 


20. Tracking Generator 
21. Distortion Meter 


22. Double Signal Pad (5022) 
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ADJUSTMENT 


Preparation 


Unless otherwise specified, knobs and switches 
should be set as follows. 


POWERS ONASPROCESSORS#= Center 
NT liek. eee, OMA NADK@ae nari he ARAL UL Center 
1 COR eee ts Gente haus VV Risser eoeeee MAX 
NB LEVEU2s.aeer Gétiter.. ‘CAR... cee Center 
Se ee er ee oo ieee 0 
IF ki Oe a 0 
EF oo hedapmen eee MAX 


a eS 
See 
=o ’ qeoemememenrenmtowiringg™ 
= ' 


Sova | 
se a ae PECECLELS “ABBBRaR 


ise 
/use8 


cws-8 


° i] 
eat i 
AWCEL 

WHOTM FILTER —— HI7SHIFT 


=e 
SS 


PHONES 


Fuse 


Rear Panel 


Q = 


) OQ © © © OkED] © 


Lo-G/US 
} ADJUSTMENT 


k Service Jig 


A. Lead wire with minipin plug B . Flat cable (8P) C. Flat cable (12P) 
(E37-0064-05) (E37-0581-05) (E37-0580-05) 
About 27cm About 25cm About 25cm 


4 How to Use 


FILTER 
section 


CONNECTION 


st section 


e a C. Flat cable (12P) 
ae 
ES 
7 
ES 
Z RQ 
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ADJUSTMENT 


Service Adjustment Mode 


@ Outline 

- The TS-870S is adjusted by the normal method and 
by another method using the service adjustment 
mode. 
In the adjustment mode, there are 28 menu num- 
bers AO to BB. All adjustment data items are saved 
in the EEPROM. 
When the service adjustment mode is entered, data 
is read from the EEPROM and placed in the CPU 
RAM so that settings can be modified. 
The EEPROM is updated only when data is written 
in Menu No. BA. 
Note : Transmission is possible in reception-related 
adjustment modes. 


@ Operation procedure 

1. Adjustment mode start 
Hold down the [N.R.] key and [LSB/USB] key, and 
turn the [POWER] switch ON to enter the adjust- 
ment mode. The menu number will appear in 
M.CH on the display. 

2. Adjustment mode menu number selection 
When the [M. CH/VFO. CH] control is turned, the 
menu number changes. 

3. Adjustment mode data writing 
Press the [UP]/[DOWN] key or the microphone [UP]/ 
[DOWN] key in MENU No. BA. 

4. Adjustment mode cancel 
When the [CLR] key is pressed, the normal 
memory-channel display returns. 
Note : If the power is switched OFF in the adjust- 
ment mode, it is canceled. 


Service Adjustment Mode Menu 


Description 

System Checxsum display [Checks 
ee ds | (Program version confirmation) 
ALC reference voltage adjustment 


S-meter (SSB) Start level setting is Ro. 
S9 level setting 


AO 
Al 
A2 


> 
(oe) 


> 
KR 


Full-scale level setting 
8.83MHz IF filter center frequency 


> 


Filter 
correction 

455kHz IF filter center frequency 
correction 

100W adjustment 

(With power meter curve) 

5OW adjustment 

(With power meter curve) 

25W adjustment 

(With power meter curve) 


Power 
adjustment 


AA 10W adjustrnent 
(With power meter curve) 
1.9MHz band 

A 3.5MHz band 


> 
O 


pl wp] Aply p/P a > 


7MHz band 
10MHz band 
14MHz band 
18MHz band 
21MHz band 
24.5MHz band 
29MHz band 


B4 ALC meter Stare level setting 
Maximum zone level setting 
Full-scale level setting 


Protection operation setting 
VSWR3&3 level setting 

FM deviation setting 
Writing into EEPROM 


Display All LCD segments light 
(Not light ON AIR lamp) 


b|> 
m 


@ 
NO 


1o3) 


B7 
B8 
BA 
BB 


15-3/U5 
ADJUSTMENT 


Display Check 


Condition 


Measurement Adjustment 


J , ‘ Specifications/Remarks 
Seepatat Unit | Terminal | Unit | Parts Method : 
1. All reset 1) DC IN : DC 13.8V Front | Display| After displaying Display should be normal 
Pushing [A=B] key down, panel HELLO, the display | Should be at the reset 


Z: 


All LCD 
segments 
lignt 


[POWER] : ON. 


1) Menu No. : BB 


is reset as follows: 
DISP f. : 14.000.00 
MODE : USB 
METER: ALC 
ANT : 1 

AGC 


frequency. 


Check All LCD segments light 


PLL Section 
Adjustment 
Condition a Specifications/Re k 
Seat Unit | Terminal | Unit | Parts Method - sel 
. 2OMHz 1) [POWER] : ON f. counter | PLL CN510 | PLL TC800 |} Frequency adjust. 20.000MHz + 20Hz 
frequency MODE : FM (TP) 
adj. Receive 
. 2OMHz 1) Display f. : 14.000MHz RF V.M CN503 [L528 MAX. 
peak ad}. MODE : USB 
Receive 
. 60MHz BPF | 1) MODE: FM IC506 L529 | Repeat for MAX. 
adj. Receive 2 pin H5C0) 
. 55MHz BPF | 1) Display f. : 14.000MHz IC508 L518 | Repeat for MAX 
adj. and MODE : FM 11 pin L519 
frequency Receive LS P240) 
check 
2) Display f. : 14.000MHz Frequency check | 55.299~55.301MHz 
. Lock voltage | 1) Display f. : 30kHz DC V.M TP501 PLL TC506 | 1.8V 1.8 + 0.03V 
adj. & check 
VCO1 2) Display f. : 7.489MHz Voltage check 4.5~7.0V 
6. Lock voltage | 1) Display f. - 7.500MHz PLL |Tc507 |1.8v 14.8 + 0.03V 
adj. & check 
VCO2 2) Display f. : 14.489MHz Voltage check 4.5~7.0V 
7. Lock voltage | 1) Display & : 14.490MHz lle TC508 | 1.8V 1.8+ 0.03V 
adj. & check 
ViGOCiam 2) Display f. : 21.489MHz Voltage check 4.5~7.0V 
8. Lock voltage | 1) Display f. : 21.490MHz PLL Tc509 |1 BV 1.8+ 0.03V 
adj. & check we en 
VCO4 2) Display f. : 30.000MHz Voltage check 4.5~7.0V 
—— ——— ao 
9. Lock voltage | 1) Display f. : 30.000MHz P5020 5 VEO2 111 5.0V 5.0 + 0.03V 
adj. X58- 
LO2A (VCO2) 3390 
X58-3390-03 


93 


bO-Os/U09 


10. Output level 
check 
LO1 (CN504) 


LO2A (CN505) 


LO3 (CN502) 


20MHz (CN503) 


LO4 (CN501) 


Condition 


Test- 


equipment 


1) Display f. : 14.000MHz 
MODE : USB 
Receive 


Meaturement condition 
: 50Q terminated 


11. 20MHz 
frequency 
(Final check) 


1) MODE : USB 
Receive 


Receiver Section 


. DSP PLL lock 
voltage adj. 


. AGC voltage 
adj. 


4. BPF adj. 
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Condition 


1) Display f. : 14.000MHz 
MODE : USB 


1) Display f. : 14.000MHz 
MODE : CW 

[RF] GAIN : MAX 
[AGC]: OFF 


1) Display f. : 14.000MHz 
MODE : USB 
[AGC] : OFF 
Spectrum analyzer setting 
Center f. : 73.050MHz 
Frequency span : 50kHz 
ATT :-10dBm 
VBW, RBW : 1kHz 
V.REF : 2dB/DIV 
1) Display f. : 7,.000MHz 
MODE : USB 
[AGC] : OFF 
[AIP] : OFF 
Spectrum analyzer setting 
Center f. : 7.100MHz 
Frequency span : 2MHz 


2) Display f. : 14.000MHz 
Spectrum analyzer setting 
Center f. : 14.000MHz 
Frequency span : 5MHz 


3) Display f. : 21.000MHz 
Spectrum analyzer setting 
Center f. : 21.200MHz 
Frequency span : 1OMHz 


f. counter 


Spectrum 
analyzer 


Tracking 
generator 


Spectrum 
analyser 


Tracking 
generator 


Oscilloscope 


Measurement 


panel 


RF 


CN15 


ADJUSTMENT 


E29 


L30 
L31 


L38 
ES) 
L40 


L44 
L45 
L46 


Adjust so that gain 
is max. and band 
shown at right 
becomes flat. 


Waveform is as 
shown in the figure 
at the right. 


-1~+6dBm (64.220MHz) 


~6~+0dBm (8:375MHz) 
-10~+0dBm (20.0000MHz) 
-10~+0dBm (10.0kHz) 


20.000MHz + 20Hz 


73.043 73-050 73957 


6.900 7:100 7 399 


13.500 14-000 44 400 


20.600 21-200 91 500 


(MHz) \ 


Item 


(28MHz 
BPF adj.) 


5. RX IF AMP 
adj. 


6. Checksum 
check 


7. ALC voltage 
adj. 


adj. 


Full-scale 


9. 8.83MHz 
IF filter adj. 


10. 455kHz 
IF filter ad). 


Condition 


1) Display f. : 29.800MHz 
MODE : USB 
[AGC] : FAST 
SSG frequency : 22.101MHz 
SSG output : -113dBm 


1) Display f. : 14.100MHz 

MODE : USB 

[AGC] : OFF 

[AIP] : OFF 

AF output : 0.63V/8Q 
SSG frequency : 14.101MHz 
SSG output : -119dBm 


1) Menu No. : AO 


1) Menu No. : Al 


1) Menu No. : A2 
SSG frequency : 14.101MHz 
SSG output : -110dBm 


2) Menu No. : A2 
SSG output : -107dBm 


3) Menu No. : A3 
SSG output : -81dBm 


4) Menu No. : A4 
SSG output : -23dBm 


1) Menu No. : Ad5 
SSG1 f. : 1.79980MHz 
SSG1 output : -60dBm 
SSG2 f. : 1.80260MHz 
SSG2 output : -60dBm 


1) Menu No. : A6 


ADJUSTMENT 


Measureme 


in| on 
equipment 


SSG Rear 


AF V.M 
Oscilloscope 
DM. SP 


SSG 


AF V.M 
Oscilloscope 
DM. SP 


* |tem 6 to 10 below are adjusted in the adjustment mode. To termina 


nt 


Terminal 


ENS 


te the adjustment menu in 


SSG 


AF V.M 
Oscilloscope 
DM. SP 


SSG1 
SSG2 
Double 
signal pad 


Rear 
panel 


Connec- 
Oscilloscope | tion 
(10:1 probe) 


ANT 


TP401 


TP402 


e Writing data : After items 6 to 10 have been adjusted: 


1) Menu No. : BA 
2) [UP] key : Push once time 


Unit 


Connec- 
tion 


Front 
panel 


Parts 


(B77, 
L451 


knob 


VR1 


[RIT/XIT] | The waveforms 


knob 


ie 


Adjustment 


Method 


Adjust so that the 
gain is MAX. 


Repeat 2~3 times 
for MAX AF output 
reading. 


2.70V 


[UP] key : Push 
once time 


must cross. 


Display “rEAdy" — "good" (If "nG" is displayed, enter data again.) 
3) [CLR] key : Push once time (Adjustment mode terminated) 


the middle, save your settings with Menu No. BA. 


Display| Check 


(RIT/XIT} 


Display : 05 a5 


L93-6/US 


Specifications/Remarks 


Display : E7b9 


Reference display : 12+06 


Reference display : 45+10 


Reference display : 80420 


a5 


bO-0O/U0 
ADJUSTMENT 


Adjustment 


Condition 2 ; Specifications/Remarks 


11. ATT check | 1) Display f. : 14.100MHz SSG Rear |ANT AF output + 3dB 
SSG frequency : 14.101MHz panel . 
SSG output : -107dBm AF V.M EXT SP 
[AGC] : OFF Oscilloscope 
{AIP] : OFF DM. SP 
AF output : 1V/8Q 
2. ATT 008 | 
b ATTIUPIKey 648 | 
ANT 


= ATTIUP| key” 1208 
d-ATT [UPI key 1808 
e_ ATT [DOWNI Key 1208 
{_ATT [DOWNI key 648 
12. S/N check | 1) Display f. : Indicated below SSG Rear Note : If the frequency is 


AF VR : 0.63V/8Q panel 7.5MHz or less, AIP turns ON 
SSG f. : Indicated below AF V.M EXT. SP automatically. Turn AIP OFF 
However, USB : +1kHz Oscilloscope with the AIP switch before 
LSB : -1kHz Distortion starting measurement. 
meter 
DM. SP 


Frequency MODE SSG output SSG MOD 


100kHz AM -87dBm 1kHz S/N measurement 10dB or more. 
1.500MHz AM -77dBm 1kHz 


1.8MHz LSB -119dBm OFF MAX sensitivity 0.7V/8Q or more. 
3.5MHz LSB -119dBm OFF measurement 
5.5MHz LSB -119dBm OFF 
7.1MHz LSB -119dBm OFF 
10.1MHz USB -119dBm OFF 
12.5MHz USB -119dBm OFF 
14.1MHz USB -—119dBm OFF [AIP] : ON Sensitivity down 5~15dB. 
18.1MHz USB -—119dBm OFF 
21.1MHz USB -119dBm OFF 
24. 8MHz USB -123dBm OFF 
29.8MHz USB -—123dBm OFF 
29.8MHz FM -—119dBm 1kHz SINAD sentitivity 12dB SINAD or more. 
measurement 


13) SSB 1) Display f. : 14.100MHz SSG Set to the point Knob position 10 : 00~14 : 00 
squelch MODE : USB : noise disappeared. 
check [AGC} OFF AF V.M 
SSG frequency : 14.101MHz | Oscilloscope 
SSG output : OFF DM. SP 


2) SSG output :-101dBm Squelch should open. 
3) [SOL] VR : Fully clockwise Squelch should close. 

4) SSG output : -83dBm Squelch should open. 
eas pany 


14. FM squelch] 1) Display f. : 29.8MHz Set o the point Knob position 8 : 00~12 : 00 


check MODE: FM noise disappeared. 
SSG output : OFF 


2) SSG output : -119dBm 
SSG MOD: 1kHz 
SSG DEV : 3kHz 


3) [SQL] VR : Fully clockwise Squelch should close. 


4) SSG output : -100dBm Squelch should open. 


Squelch should open. 


Condition 


15. NB adj. 1) Display f. : 14.100MHz - 
MODE : USB 
SSG frequency : 14.101MHz 


SSG output : -90dBm 


2) [NB] key : ON 
{NB] VR : Center 


16. S-meter 
check 


1) Display f. : 14.175MHz 
MODE : USB 
[AGC] : FAST 
[RF] GAIN : MAX 
SSG frequency : 14.176MHz 
SSG output : -107dBm 


2) SSG output : -83dBm 
3) INB] key : ON 


1) Display f. : 14.175MHz 
MODE : USB 
SSG frequency : 14.1765MHz 
SSG output : -73dBm 
[AUTO NOTCH] key : Push (ON) 


17. Auto notch 
check 


18. Voice 
check 
(equipped 
on VS-2) 


1) [AF] VR : Arbitrary 
[MENU] key : Push (ON) 
[M.CH/VFO.CH] knob 

: Menu No. 48 
[UP] key : Step 73 
[MENU] key : Push (OFF) 
[FINE] key : Push (ON) 


Transmitter Section 


Condition 
1. TX MCF adj. | 1) Display f. : 14.200MHz 
MODE : USB 
Transmit 
Spectrum analyzer setting 
TG output : -10dBm 
Center f. : 8.83MHz 


Span : 10kHz 
V.REF : 2dB/DIV 


2. TX IF AMP 
adj. 


1) Display f. : 14.200MHz 
MODE : CW 
[CAR] VR : Center 
Disconnect CN4 from the RF 
unit and connect a 50Q 
dummy load. 
Transmit 


2) After adjustment, set [CAR] 
VR to MAX for confirmation. 


ADJUSTMENT 


Measurement 


Test- 
equipment 


SSG 


Terminal 


AF V.M 
Oscilloscope 
DM. SP 
DC V.M 
Noise G. 


SSG 


AF V.M 
Oscilloscope 
DM. SP 


SSG Rear |ANT 


panel 


Measurement 


Test- 


equipment Terminal 


Tracking 
generator 


Spectrum 
analyzer 


50Qdummy | RF 
Oscilloscope 


Front 
panel 


Connec- 
tion 


Adjustment 


Display 


Method 


Voltage minimum 


Adjust output of 
noise generator to 
small input (S1) and 
large input (S9) and 
check each. 


S-meter level : S1 


S-meter level : S9 
S-meter level check 


S-meter level check 


Check 


Adjustment 


Method 


L5-36/U5 | 


Specifications/Remarks 


Noise should disappear. 


-—111~-101dBm 


-89~-77dBm 


Same as when [NB] key off. 


S-meter off. 


The displayed frequency can 
be heard vocally. 


Specifications/Remarks 


Repeat 2 or 3 times | Reference value 


for MAX. 


2.5Vp-p or more 


<3 


bOo-0O/U09 


ADJUSTMENT 


[Measurement] Adjustment ———+ 


Condition ms 
Slim Uo [omit [rane | nied 


equipment 
Final |VR501 | Current drain 


Specifications/Remarks 


3. Final base 1) Display f. : 14.200MHz 


First adjust VR501 and VR502 


current MODE : USB (Minimum current) | for minimum. 
[MIC] VR : MIN +250mA Adjust VR501 for an increase 
[CAR] VR : MIN 


of 250mA when switched to 
TX. Then adjust VR502 for 
250mA over this reading. 


Final unit VR501,502 : MIN 
Connect ammeter 

+ : External power supply 

— : Power connector 
Adjust to minimum current 
with VR501 and VR502 in the 
final unit 
Transmit 


Current drain 
(Minimum current) 
+ driver current 

(250mA) + 250mA. 


* Item 4 to 13 below are adjusted in the adjustment mode. To terminate the adjustment menu in the middle, save your settings with Menu No. BA. 


[RIT/XIT] 
knob 
‘ 


Power meter| Front | ANT Filter |VR1 95W 


1) Menu No. : A7 
Transmit 


Power meter 


5. NULL adj. 1) Menu No. : A7 


Transmit 


Power meter 


Reference value 
0.5V or less 


DC V.M 


6. ALC 1) TX [M.CH] key : Push 


frequency Display f. : 29.700MHz panel 
response adj.| MODE: CW 
Transmit 


100W power check | 100W + 5W 
When unable to be set within 
the range, ALC and frequency 


response to be adjusted. 


eS ire ae en 7g ee | 
2) TX [M.CH] key : Push 
Menu No. : A7 
Transmit 
weal) 
. TX power 1) 50W Power meter} Rear ANT Front | [RIT/XIT] | |OW 
adj Menu No. : A8 panel panel | knob 
The power After adjustment, [UP] key : Push ; 
meter on the 


™~N 


display is 2) 25W 25W +2.0W 
also calibrat- Menu No. : A9 

-ed at the Transmit 

Same time. After adjustment, [UP] key : Push 


3) 10W ; 11W +2.0W 
Menu No. : AA 
Transmit : 
After adjustment, [UP] key : Push 


8. TX gain adj. | 1) 1.9MHz band Power meter] Rear | ANT Front | (UP] Press the [UP] key 
Menu No. : AB panel panel | key after the beep 
Transmit sounds for two or 

2) 3.5MHz band three seconds. 
Menu No. : AC 
Transmit 
3) 7.0MHz band 
Menu No. : AD 
Transmit 
4) 10.1MHz band 
Menu No. : AE ° 
Transmit 
5) 14.1MHz band 
Menu No. : AF 
Transmit 5 
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9. ALC meter 
adj. 


. SWR 
protection 
adj. 


. SWR meter 
ad}. 


adj. 


sense 


14. Spurious 
aq}. 


15. Monitor 
level check 


6) 18.0MHz band 
Menu No. 
Transmit 


7) 21.0MHz band 


Menu No. : 


Transmit 


: BO 


B1 


8) 24.9MHz band 


Menu No. : 


Transmit 


9) 29.7MHz band 
Menu No. : 


Transmit 


1) 1 dot 


Menu No. : 


Transmit 


2) Zone MAX 
Menu No. : 


Transmit 


3) Full 


Menu No. : 


Transmit 


Transmit 


After adjustment, [UP] key : Push 


1) Menu No. 
Transmit 


1) Menu No. 


Transmit 


Transmit 


1) Display f. 


1) Nenu No. : 


: B8 


:B9 
AG output : 


1) Menu No. : 
AG output : 1kHz/3mV E,X 


AG output : 1kKHz/5mV K,P,M 


1) Display f. : 
MODE : CW 


> 21.100MHz 


B2 


B3 


B4 


B5 


B6 


B7 


1kHz/30mV 


B9 


e Writing data : After items 4 to 13 have been adjusted: 
1) Menu No. : 
2) [UP] key : Push once time 
3) [CLR] key : Push once time (Adjustment mode terminated) 


BA 


24.900MHz 


MODE : USB 
{MONI} key : ON 
{MONI] VR : Center 
[MIC] VR : Center 
[AF] VR : MIN 


AG output : 


Transmit 


1kHz/10mV 


Measurement 


| on ont) 


Power meter| Rear Front 
panel panel 


Power meter| Rear 


Through type 
power meter 
150Q2dumm 


Power meter} Rear 


Power meter} Rear 
Spectrum | panel 


Power meter} Rear 
AF V.M 
Oscilloscope 


ADJUSTMENT 


Front 


panel panel 


Rear 
panel 


Front 
EXT. SP | panel 


panel 


{RIT/XIT] 
knob 


[RIT/XIT] 
knob 


Display} Check 


Adjustment 


Method 


Press the [UP] key 
after the beep 
sounds for two or 


three seconds. 


[UP] key : Push 


[UP] key : Push 


4.6kHz 


Display "rEAdy" > "good" (If "nG" is displayed, enter data again.) 


+1.65MHz 


spurious level MIN. 


LO-G/VUS 


Specifications/Remarks 


3.0kHz + 0.5kHz 


—60dB or less 


0.2V + 0.05V 
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Item 


16. Processor 
check 


Sidetone 
check 


_ CW 
break-in 
check 


19. DRU check 
(equipped 
on DRU-3) 


20. Sub tone 
check 


1) Display f. : 14.200MHz 


MODE : USB 

[MIC] VR : Center 
[PROC] key : ON 
[METER] : COMP 


AG output : 1kHz/10mV 


2 


) AG output : 


1) Display f. : 14.200MHz 


MODE : CW 


[MONI] VR : Center 


Key down 


1) Display f. : 14.200MHz 


MODE : CW 
[VOX] key : ON 


2) [FULL/SEMI] key : SEMI 
[DELAY] knob : Center 


1) Connect a microphone to 


the MIC jack. 
MODE : USB/LSB 
[MIC] VR : Center 
[REC] key : Push 


1) Display f. : 29.100MHz 


MODE : FM 


MIC jack : 600Q terminated 
[A=B}], [TX-B] key : Push 
[M.IN] key : Push two times 


[RX-M.CH] : Push 
Transmit 


Condition 


1kH2/1mV 


[FULL/SEMI] key : FULL 


Test- 
equipment 


AG 
AF V.M 


AF V.M 


DM. SP 
Electronic 
keyer jig 


Electronic 
keyer jig 


Power mete 
Linear 
detector 


f. counter 


DX 
frequency 
check 


22.-1X 
frequency 
characteristic 
check 


100 


1) Display f. : 29.100MHz 


MODE : CW 
Transmit 


1) Display f. : 14.200MHz 


MODE : USB/LSB 


MIC jack : Connect to AG 

AG output : 1kHz/5mV 
400Hz/5mV 
2.6kHz/5mV 


Transmit 


Measurement 


Power meter 


Oscilloscope 


Power meter 
Oscilloscope 


Oscilloscope 


Microphone 


Power meter 
Oscilloscope 


ADJUSTMENT 


Rear 
panel 


Front 
panel 


panel 


KEY 


panel. 


r 


Front | MIC 


panel 


Rear 
panel 


Front | MIC 


panel 


Adjustment 


‘int eu [Pe |i 


ANT Front | Display| Check 
panel 
MIC 


Electronic keyer jig 
: Key down 


Hold down the [CH1], 
and talk into the 


microphone. 


oO 


Release and press 
the [CH1] key again. 


COMP meter : 1dot fight 


0.63V + 0.3V 


Specifications/Remarks 


COMP meter : 15~25dB 


Full break-in operation 
(When the key is turned OFF, 
the receive mode returns 

immediately.) 


Semi break-in operation 
(When the key is turned OFF, 
the receive mode returns 

after a while.) 


Can be recorded for about 
15 seconds. 


a. Set AG to 1.0kHz | Within 6dB 


and turn the [MIC] 
VR to set to 100W. 


. Change the AG 


frequency and 
measure the 
difference between 
the power levels at 
1.0kHz and at 
another frequency 


. Take a measure- 


ment for each USB 
and LSB. 


The recorded voice must be 
played back. 


DEV : +0.5~1.0kHz 
Tone f. : 88.2~88.7Hz 


29.100.000MHz + 145Hz 


23. Processor 
check 


1) Display f. : 
MODE : USB 


Transmit 


Transmit 


1) Display f. : 
MODE : CW 
[METER] : 
{[THRU/AUTO] 
Transmit 


Adjustment Points 


@ Side view 


SWR 
: AUTO 


Condition 


14.200MHz 


[PROC] key : ON 
[METER] key : Push 
[PROC] VR : MIN 
MIC jack : Connect to AG 
AG output : 1.0kHz/1mV 


2) AG output : 1.0kHz /10mV 
(20dB UP) 


Indicated below 


After checked retuen to 
receive mode. 


2) [AT TUNE] key : ON 


ADJUSTMENT 


Erte feces 


Test- 
equipment 


Through type] Rear 
power meter | panel 


Change [PROC] VR 
so that the first 
segment on the 


COMP meter lights. 


lLS-6/US 


Specifications/Remarks 


COMP meter 
> within 15~25dB 


ON AIR LED light. 
AT TUNE LED light. 

When tuning completed, 
LEDs off. 


Frequency 
1.910MHz 
3.500 
3.700 
7.000 

10.100 

14.000 

18.100 

21.000 

24.900 

29.700 


Note : When 
29.700MHz and 
SWR 1.0 to 1.3, 
variiable Capacitor 
has flutters so that 
it does not stop, 
adjust the TC1 at 
which SWR 1.2 or 
less is acceptable. 


Begins AT tuning after enter- 
ing the transmission state. 
This should stop within 
roughly 6 seconds. 

SWR : 1.2 or less 

Power : 7OW or more 
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bO-OL1U0O 
ADJUSTMENT 


@ Upper view 


BE! cNaos 
© CN412 
wm TP401 : 


L455 (7) 


L456 L457 KA 


CN5 


= 
ie) 


CN413 


sire 


CN411 FILTER 


"Sx 
ats L458 


TP402 


CONNECTION 


IOOOOOLs 


beg FILTER 


VR502 


CN506 


©) 


PLL (X44-3210-00) (B/9) FINAL (X45-351X-XX) (A/5) 

TC506 : Lock voltage adj. (VCO1) VR501,502 : Final base current FINAL 
TC507 : Lock voltage adj. (VCO2) 

TC508 : Lock voltage adj. (VCO3) FILTER (X45-351X-XX) (B/5) 

TC509 : Lock voltage adj. (VCO4) VR1_ : ALC frequency response adj. 

TC800 : 20MHz frequency adj. TC1 : NULL adj. 

L518~520 :55MHz BPF adj. 

L528 : 20MHz peak adj. CONNECTION (X45-351X-XX) (C/5) 

L529,530 :60MHz BPF adj. L451,452,458 : RX IF AMP adj. 


L455~457 : TX IF AMP adj. 
VCO2 (X58-3390-03) 
TC1_ : Lock voltage adj. (LO2A) 
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ADJUSTMENT 


j @ Lower view 


VR3 


VR1 (ay 


12] 


FILTER 


| ©) 


CN10 


RF (X44-3210-00) (A/9) TX-RX UNIT (X57-4620-00) 
VR2 : Spurious adj. VR1_: S-meter adj. 
VR3,L89,91,92,94,95,98,99 : TX IF AMP adj. VR2_ : AGC voltage adj. 
L28~31,38~40,44~46,50,52 : BPF adj. VR3 

L65,67,70,72 : MCF adj. L4 : DSP PLL lock voltage adj. 
EIS 07, > RX IF AMP adj. 

L81,82 : NB adj. 

L100 : TX MCF adj. 


LO-G/US 


: DRU-3 recording level adj. (Adjusted to the mechanical center) 
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TERMINAL FUNCTION 


Name Function 


RF UNIT (X44-3210-00) (A/9) : RF 
Coaxial | RAT RX signal 
Coaxial | DRV TX drive signal 


Coaxial 


1st local oscillation 73.08~103.05MHz 


TX 8V 
RX 8V 

AGC voltage 
RX IF output/TX IF input 8.883MHz 


SDOMIYNMDORWN -]MONHHAWN = 


—s 
=s 


Sy ema 
oR WN 


16 


SPO Speaker signal 
CKY Keying signal 
AGC AGC voltage 
TXC as Saale 

RXC Ree Ame 

8A Analog 8V 


14V-switched 
‘|GND 
Filter selection 15kHz 
Filter selection 3kHz 


6K Filter selection 6kHz 

VSF Forward wave detection voltage 

VSF Reflected wave detection voltage 
ALM ALC meter output 

THP Thermal protection 

NC 

UCK2 RF serial/parallel convert clock 

UDA2  |RF serial/paralle! convert data 

ENR1 RF serial/parallel convertor IC1 enable 
ENR2 RF serial/parallel convertor !C2 enable 
ENR3 DAC enable 

NC 

RBK RF blank signal 

-6 -6V 


GND 


TX/RX control signal TXent 


| Speaker signal 
Relay common terminal 


SS TX/RX control signal 
MKE TX relay close 
BRK TX relay open 


ALC input 
13V output when TX 


ARON DOP MAVYNOTARWN = 


External receiver output 


GND 
NFMT |FM modulation on/off signal (FM TX : "L") 
VB3 21.489~30MHz 
VB2 14.489~21.489MHz VCO select signal 
VB1 7 489~14.489MHz Active "H" 
VBO 0~7.489MHz 
UNL Unlock detection output (Unlock : "H") 
GND GND 
Pie? PLL2 enable signal (LO2A) 
PLE1 PLL1 enable signal (LO1) 
PCK Clock 
PDA PLL, DDS data 
14D 14V 


DDS3 enable signal (LO4) 
DDS2 enable signal (LO3) 


DDS1 enable signal (LO1) 
PLL DDS latch select signal (TX : "H") 


2 | LO4 DDS3 output 
LO2A output (64.22MHz) 


1 FMD FM modulation signal 
Z GND 


1 SPI1 
2 SPG GND 
3 SPO1 Phone jack output 


RF UNIT (X44-3210-00) (E, F, G 


Digital GND 
MIC/PWR VR 1 
MIC/PWR VR 2 
CAR/DELAY VR 1 
CAR/DELAY VR 2 
5V 

Digital GND 
PROC/MONI VR 1 
PROC/MONI VR 2 
AGC/KEY VR 1 
AGC/KEY VR 2 
5V 


Phone jack through 


,H, 1/9): VR 


5D0 
DGNDO 


i@) 
ES, 
ice) 
ie) 
(os) 


Width encoder B 
Width encoder A 
Shift encoder B 
Shift encoder A 
GND 

GND 

AF/RF VR 1 
AF/RF VR 2 

RIT encoder A 
RIT encoder B 
5V 

GND 

NB/SQL VR 1 
NB/SQL VR 2 
M.CH encoder A 
M.CH encoder B 
5V 


FINAL UNIT (X45-351X-XX) (A/5) : FINAL 


CN501 Drive input (From RF) 
CN502 [Coaxial ]PO [TX signal output (To FILTER) 


CN503 
CN504 


i@) 

ie 

ice) 

oO 

BR 
MNMKRWN H|(ODHRWNH H[OHRWN H|MOHRWNH “1H O RWD 


ow -fenen - 


lLo-G/U0D 
TERMINAL FUNCTION 


[EN No. [Pin No.| Name | 


W501 | Board | 14F Power supply 13.8V connecting harness 
in 14F Power supply 13.8V connecting harness TX power 8V 

GND Power supply 13.8V connecting harness Pass through 

GND Power supply 13.8V connect ing harness Pass through 


FIANL UNIT (X45-351X-XX) (B/5) : FILTER 13.8V 


Coaxial |PO IPO. ‘| Filter input signal ae ay 
Igita 
ICN2 | Coaxial ATO. | JATO. | TX —— signal (To AT) z 


Analog 8V 
iS 


GND 
GND 


Speaker output signal input 
Speaker GND 

14V CN404 SPG Speaker GND 

14V . SP Speaker output signal 

Shift register clock 

Shift register data 

Shift register enable 

Digital GND 

TX power 8V 

Forward wave detection voltage 

Reflected wave detection voltage 

Make for AT through/on relay 

24.5~30MHz 

21.5~24.5MHz 

18.5~21.5MHz AT coil tap 

14.5~18.5MHz band data 

10.5~14.5MHz 

4.0~7.5MHz 

2.5~4.0MHz 

GND 

14V 

GND 


—-IN Ooh WN — 


ie) 


Analog GND 
Analog GND 
Pass through 
Pass through 
13.8V 

Digital 8V 
13.8V 
Analog 8V 
GND 

GND 

13.8V 

13.8V 

13.8V 

Power switch on : “H" 
13.8V 


sree RS 
Sy ae eaten) ES KEIN 


OMAN oOoRWN — 


ceNyern, aaa Px 
DUB OLCMYIAMGMARWN -|[RWN 


vy 
- oO 


TX/RX select signal output ie 


ANT 1/2 select signal output ia daed 
eND ss ug 


Pass through 


455kHz filter select "L": Filter on 
455ktHz filter select "L": Filter on 
455kHz filter select "L' : Filter on 
External AT tuning control (Pass through) 
External AT tuning control (Pass through) 
Pass through 

Pass through 

Pass through TA Dawer BV. 
Pass through RX power BV 
Pass through 
Pass through FINAL UNIT (X45-351X-XX) (D/5) : AVR 
14V 

14V 

14V 

14V 

Power switch on : "H" 
PLL power 9V 

PLL power 5V 

—6V output 


13.8V 

13.8V 

Analog GND 

Analog GND 

Thermal protection on : "H" 
TX 13.8V 

13.8V 

Digital 8V 

Digital 13.8V 


Pass through 
Pass through 
Pass through 


OMAN ONHPWNY H—|B WHY —|1W NM 


= 
oO 
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CN605 MOT+ 
Z MOT - 


TERMINAL FUNCTION 


Moter drive + 
Motor drive — 


FINAL UNIT (X45-351X-XX) (E/5) : RELAY 


Coaxial 
Coaxial 
Coaxial 
Coaxial 


Coaxial 


AT1 


TX/RX select signal input 
ANT 1/2 select signal input 
GND 


TX signal input (From FILTER) 

RX signal output (To RF) 

Input/output to AT (RX : Output, TX : Input) 
Input/output to AT (RX : Input, TX : Output) 
ANT1 GND 

ANT2 GND 

ANT1 signal line 

ANT2 signal line 


AT input 


Coaxia 


SEs 


AT2 


AT output 
+5V reference voltage for A/D 


VC2 position detection, VR101 output 
GND 


—]1hM —]$|([WNM —[O BR WND — 


OMAN Oa 


aay elt 
—- Oo 


ON ona hrRWNDhN = 


4 P| POD1__| VC1 position detection, VR102 output 
NC 

M2- 
M2+ 
M1- 
M1+ 


Motor 2 drive - 
Motor 2 drive + 
Motor 1 drive — 
Motor 1 drive + 


Power line 11~14V 
GND 


Make for AT through/on relay qlee @in) 


GND for discriminating that is connected 
to microcomputer 

Motor speed control pulse 

Control selection 

"H" : Preset type, "L" : Auto tuning type 
+5V reference voltage for A/D 

Motor 2 control signal 

Motor 2 control signal 

VC2 position detection 

Motor 1 control signal 

Motor 1 control signal 

VC1 position detection 

GND 

24,.5~30MHz 

21.5~24.5MHz 


18.5~21.5MHz AT coil tap 


14.5~18.5MHz 
10.5~14.5MHz 
4.0~7.5MHz 
2.5~4.0MHz 


band data 


[Neme [___Funetion sd 
Ac: 


GND 


GND 

Not FM TX signal 

VCO selest signal 

VCO select signal 

VCO select signal 

VCO select signal 

PLL unlock signal 

GND 

PLL2 enable signal 

PLL1 enable signal 

PLL serial clock 

PLL serial data 

Digital 13.8V 

DDS3 enable signal 

DDS2 enable signal 

DDS1 enable signal 

TX control signal 

GND 

PLL power 9V (Pass through) 
PLL power 5V (Pass through) 
GND 

—6V (Pass through) 

PLL power 5V (Pass through) 
PLL power 9V (Pass through) 
Power contro! signal 

13.8V 

13.8V 

Digital 13.8V 

Digital 13.8V 

Thermal protection 

Reflected wave analog voltage 
Forward wave analog voltage 
Enable for IC1 on FILTER board 
Serial data for IC1 on FILTER board 
Serial clock for IC1 on FILTER board 
AT-300 control signal 

AT-300 control signal 

6kHz filter select signal 

3kHz filter select signal 
15kHz filter select signal 
Digital 5V 

Main encoder pulse A 

Main encoder pulse B 

Digital GND 


Internal AT speed control signal 

Internal AT control select signal 

Reference voltage for A/D convertor 

Motor 2 control signal 

Motor 2 control signal 

Motor 2 position voltage 

Motor 1 control signal 

Motor 1 control signal 

Motor 1 position voltage 

GND 

GND 

Communication inhibit signal from TS-870S 
Communication inhibit signal from personal computer 
TX data from TS-870S 

RX data from personal computer 


TERMINAL FUNCTION 


Key Jack sensing signal 
Electronic keyer dash signal 
Electronic keyer dot signal 
GND 

DSP control data bus 

DSP control data bus 

DSP contro! data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP control data bus 

DSP A enable signal 

DSP B enable signal 

DSP read/write control signal 
GND 

DSP control address bus 
DSP control address bus 
DSP control address bus 
GND 

Beep control signal 
Microphone down signal 
Microphone up signal 
Standby switch 

GND 

Key down signal 

DSP reset signal 

TX wave control signal 

RX control signal 

TX control signal 

AF mute signal 

TX-RX unit 1C26 enable 
TX-RX unit serial clock 
TX-RX unit serial data 
DRU-3 control enable signal 
TX-RX unit PLL unlock signal 
TX-RX unit PLL control enable signal 
DRU-3 end of message 
VS-2 busy signal 

VS-2 synthesize control signal 
GND 

Digital 5V 

AGC VR analog voltage 
KEY VR analog voltage 
PROC VR analog voltage 
MONI VR analog voltage 
Digital GND 


Digital 5V 

CAR VR analog voltage 

DELAY VR analog voltage 

MIC VR analog voltage 

PWR VR analog voltage 

Digital GND 

Digital 5V 

Digital 13.8V 

Digital 13.8V 

LCD driver contro! enable signal 
LCD driver control enable signal 
LCD driver control serial data 
LCD driver control serial clock 
LCD goes off control signal 
LCD dimmer control signal 
GND 


OoOmnN aAnAWN = 


= 
(=) 


16 |CENB 
17. |CENA 
18 |VNB 


CONTROL UN 


CN501 1 DGND 
2 5D 


19-8705 


LED goes off contro! signal 
Key input 0 

Key input 1 

Key input 2 

Key input 3 

Key input 4 

Key input 5 

key input 6 

Key input 7 

Power switch input signal 
Enable for 1C501 on SW board 
Enable for |C502~504 on SW board 
Serial data for SW board 

Serial clock for SW board 

AT tune LED control signal 

TX control signal (TX LED control) 
1C501~504 reset signal 

5V 

Digital 5V 
Digital GND 


Width encoder pulse B 
Width encoder pulse A 
Shift encoder pulse B 
Shift encoder pulse A 
GND 


Digital 5V 
RIT encoder pulse B 
RIT encoder pulse A 
AF VR analog voltage 
RF VR analog voltage 
GND 


Digital 5V 
Click encoder pulse B 
Click encoder pulse A 
NB VR analog voltage 
SQL VR analog voltage 
GND 


Standby switch 


GND 
-6V 
RF mute signal 


Enable for IC7 on RF board 
Enable for IC2 on RF board 
Enable for 1C1 on RF board 
Serial data for RF board 
Serial clock for RF board 


Thermal protection 
ALC meter analog voltage 
Reflected wave analog voltage 
Forward wave analog voltage 
6kHz filter select signal 
3kHz filter select signal 
15kHz filter select signal 


IT (X53-356X-XX) (B/4) : SW 


Digital GND 
Digital 5V 
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TERMINAL FUNCTION 


Function 
5V 
1C501~504 reset signal 
TX control signal (TX LED control) 
AT tune LED control signal 
Serial clock 
Serial data 
1C502~504 enable 
IC501 enalbe 
Power switch output signal 
Key output 7 
Key output 6 
Key output 5 
Key output 4 
Key output 3 
Key output 2 
Key output 1 
Key output 0 
LED goes off control signal 


Standby switch 
Microphone down signal 
Microphone up signal 

8V for microphone 

GND 

MIC GND 

Microphone signal output 


TX-RX UNIT (X57-4620-00) 


TIF 
GND 
RIF 
GND 


TX IF output (455kHz) 

TIF GND 

RX IF input (455kHz) 
RIF GND 


=a PANOAAWNHINOOTAF WHY HS|/RBWNH —-|RWHN = 


LO4 
GND 
FMD 


MOAN oOoaPRWDNDN — 


as 


Local 4 input (466kHz) 

LO4 GND 

FM modulation output (To PLL) 
FMD GND 

Microphone signal input 
MIC GND 3 
GND 

Microphone standby switch 
Microphone up 

Microphone down 

8V for microphone 

GND 

MIC GND 

Microphone signal! output 
DRU-3 playback signal input 
Digital 5V for DRU-3 

GND 

End of message (End : "H") 
Over flow signal (Over flow : "L") 
DRU-3 enable 

DRU-3 serial data 

DRU-3 clock 

Audio signal 

GND 

VS-2 control data 

VS-2 control data clock 
VS-2 busy 

VS-2 synthesize control 

5V for VS-2 

GND 


CN9 


ORWND — 


WN -— 


-1ONOonBR WN — 


O 
Pod 
ae 
NO 
ND 


DSP data address 
DSP data address 
DSP data address 
GND 

Beep control signal 

Microphone down signal 
Microphone up signal 

Standby switch 

GND 

Key down signal 

DSP reset signal 

TX wave control signal 

RX control signal 

TX control signal 

AF mute signal 

1C26 enable 

Serial clock for TX-RX unit 

Serial data for TX-RX unit 

DRU-3 enable 

TX-RX unit PLL unlock signal output 
TX-RX unit PLL enable 

DRU-3 end of message signal output 
VS-2 busy signal 

VS-2 synthesize control signal 

GND 
GND 
TX inhibit signal from TS-870S 

TX inhibit signal from personal computer 
TX data from TS-870S 

RX data from personal computer 

Key jack sensing signal 
Electronic keyer dash signal 
Electronic keyer dot signal 
GND 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus ° 

DSP data bus 

DSP data bus 

DSP A enable signal 

DSP B enable signal 

DSP read/write control signal 
Analog 13.8V 

Digital 8V 

13.8V 

Analog 8V 

GND 

AF input when headphone through 
GND 

Headphone AF output 
GND 
13.8V 

Analog 8V 

RUA we 

exes 

AGC voltage 

Keying signal 
Speaker signal output 
Internal speaker AF output 
GND 


[EN Wo. [Pin No, Name 


OMAN ODOARWNH H-|R WD — 
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TERMINAL FUNCTION 


20MHz reference signal for PLL, DPS (From PLL) 


GND 


External speaker signal output 
Signal input when external speaker not connected 


Electronic keyer dash signal 
Electronic keyer dot signal 


Key switch signal 
Open when using paddle 
GND 
RTTY signal 
GND 
RTTY signal 


RX audio output 
ANO GND 

Squelch open : GND, Squelch close : open 
S-meter voltage output 


GND 
Standby switch when using PKD input 
(Front panel microphone input is muted) 


TX input 
PKD GND 
Standby switch 


OMANI OANA WH -IMKR WH — 


1 
2 
3 
4 
5 
6 
7 
8 
9 


—_ 
oO 


L3-38/U5S 


GND 
GND 
Key jack sensing signal 


Key down signal 
GND 


RX data from personal computer 
TX data from TS-870S 


TX inhibit signal from TS-870S 
TX inhibit signal from personal computer 


GND 

LCD dimmer control signal 

LCD goes off control signal 
LCD driver control serial clock 
LCD driver control serial data 
LCD driver control enable signal 
LCD driver control enable signal 
Digital 13.8V 

Digital 13.8V 

Digital 5V 
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LCD ASSY (B38-0736-05) 


Foil side view 


8/0S Pc BoarD VIEWS 
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PCBOARD VIEWS 19S-8/0S 


RF UNIT (X44-3210-00) (C/9) RF UNIT (X44-3210-00) (C/9) 
Component side view Foil side view 


[“"] Component side 
Foil side 


VCO2 (X58-3390-03) VCOQO2 (X58-3390-03) 
Component side view Foil side view 
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LS-G/US PCBOARDVIEW  gnacunr (X45-351X-XX) (A/5) : FINAL 


Component side view 
0-00 : K,P,M,M2,X 
2-71 : E,E2,E3,E9 


~N 


of & 
ie 
SRS 


Component side 
Foil side 
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FINAL UNIT (X45-351X-XX) (A/5): FINAL PC BOARD VIEW TS-870S 


Foil side view 
0-00 : K,P,M,M2,X 
2-71 : E,E2,E3,E9 


(“~} Component side 129 


Foil side 


& iS 


TS-870S PC BOARD VIEW ss einac unit (x45-351X-XX) (B/5) : FILTER 


[=] Component side Component side view 0-00: K,P,M,M2,X 2-71: E,E2,E3,E9 
[J Foil side 
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FINAL UNIT (X45-351X-XX) (B/5): FILTER PC BOARD VIEW 13-8708 


Foil side view 0-00:K,P,M,M2,X 2-71: E,E2,E3,E9 


(“"} Component side 
Cj Foil side 
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|S5-38/05 PC BOARD VIEWS 


FINAL UNIT FINAL UNIT 
(X45-351X-XX) (D/5) : AVR (X45-351X-XX) (D/5) : AVR 
Component side view Foil side view 

0-00 : K,P,M,M2,X 0-00 : K,P,M,M2,X 

2-71 : E,E2,E3,E9 2-71 : E,E2,E3,E9 


? FINAL UNIT FINAL UNIT 
(X45-351X-XX) (E/5) (X45-351X-XX) (E/5) 
: RELAY : RELAY 
Component side view _ Foil side view 
0-00 : K,P,M,M2,X 0-00 : K,P,M,M2,X 


2-71 5 E,E2,E3,E9 2-71 : E,E2,E3,E9 


oO) 


nas 
ERE 


Component side 
Fl Foil side 


TS-870S PC BOARD vise 


CONTROL UNIT (X53-356X-XX) (D/4) : MIC CONTROL UNIT (X53-356X-XX) (D/4) : MIC 


Component side view . Foil side view 
0-11: K,P 0-21:M 0-22:M2 0-71: X 0-11: K,P 0O-21:M 0-22:M2 0-71:X 
29JA wee 2cE2 2-73.°E3. 2-747 ES 2-fle een] Ze £2 0a2-13, bo 2-14: ES 


2) 


X53-356 os ~ HY 5S 356° D/q 


“~} Component side 
[} Foil side 
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FINAL UNIT (X45-351X-XX) (C/5) PC BOARD VIEW TS-870S 


: CONNECTION Foil side view 
0-00 : K,P,M,M2,X 
27a) SISA Se SS) SS, 


2SA1162 
2SC27i2 


401 R404 


8 CL 


2SD1406 


2SD1624 
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(1) Foil side 


J72-0364-01 (C/5) 


ere or 
etait at eee 


TS-870S 


DRU-3 (DIGITAL RECORDING UNIT) 


DRU-3 Circuit Diagram 


X43-3090-20 


1C901, 902 : MB88306PF 
1C903 : M62003FP 
1C904 : ISD2560GI 
IC905 : TC74HC112AF 


| 
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TS-8708 


PG-22 (DC CABLE) 


PG-2Z External View 


PG-2Z Parts List 


Parts No. rhied Description 


E30-3157-15 | DC cable assy 
| 
F05-2531-05 | Fuse (25A/32V) 
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TS-870S 


SPECIFICATIONS 


Item Rating 


Mode J3E (LSB, USB), A1A (CW), A3& (AM), F3E (FM), F1D (FSK) 
Number of memory channels 100 
Antenna impedance 50Q (With Antenna Tuner 20 to 150) 


Supply voltage 
Grounding method 


DC 13.8V + 15% 
Negative ground 


< Current Transmit (Max.) 20.5A 
f 
0 Usable temperature range —10°C to +50°C (+14°F to +122°F) ; 

Frequency stability (-10°C to +50°C) Within +10PPM 

Frequency accuracy (At room temperature) Within +10PPM 

Dimensions [W x H x D] 330 x 120 x 334 mm/13.0 x 4.72 x 13.1 in 

(Projections included) (839 x 135 x 375 mm/13.3 x 5.31 x 14.8 in) 

Weight Approx. 11.5kg (25lbs) 


Frequency range 160m band 1.8°' to 2.0°°MHz 
; 80m band 3.5 to 4.0°°MHz 
7010 73M 


30m band 10.1 to 10.15MHz 
20m band 14.0 to 14.35MHz 
17m band 18.068 to 18.168MHz 
15m band 21.0 to 21.45MHz 
12m band 24.89 to 24.99MHz 
10m band 28.0 to 29.7MHz 
Output power® $8, CW, FSK, FW 


aN 


TRANSMITTER 


Spurious emissions -—60dB or less 
Carrier suppression 50dB or more 
Unwanted sideband suppression (Modulation frequency 1.0kHz) 50dB or more 


Maximum frequency deviation (FM) +5kHz or less 


Transmit frequency characteristics (-6dB) 300 to 2600Hz 
(TX lower cutoff : 300Hz, TX bandwidth : 2.3kHz) 

XIT shift frequenoy range 
Microphone imppedance 600Q 
*1 1.81MHz: Europe, France, Holland; 1.83MHz : Belgium, Spain 

*2  1.85MHz : Belgium, France, Holland, Spain 

*3  3.8MHz : Europe, Belgium, France, Holland, Spain 

*4 7.1MHz : Europe, Belgium, France, Holland, Spain 

*5 Belgium, Spain : 10W fixed on 160m band 
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TS-8705 


SPECIFICATIONS 


Rating 


Circuit type 


Quadruple conversion superheterodyne 


——— 


| Frequency range 


| Intermediate frequency 


| 100kHz to 30MHz 
Ist : 73.05MHz, 2nd : 8.83MHz, 3rd ; 455kHz, 4th 


11.3kHz 


Sensitivity 


| 
| 
| 
| 


| 
| 
| 


| Selectivity 


RECEIVER 


Squelch sensitivity 


ee 


SSB, CW, FSK 
(At 10dB (S+N)/N) 


AM 
(At 10dB (S+N)/N) 


| FM (At 12dB SINAD) 


| SSB Lo: 300Hz, Hi : 2600Hz 
CW Width : 200Hz 
FSK Width : 500Hz 
AM Lo: 100Hz, Hi : 4000Hz 


FM Width : 14kHz 


Image rejection (1.8MHz to 30MHz) 
1st IF rejection (1.8MHz to 30MHz) 
Notch filter atteneuation 

RIT shift frequency range 


| SSB, CW, FSK, AM 


FM 


| Audio output (8Q, 10% distortion) 


*6 1:705MHz : Canada, U 


= 
Audio output impedance 


SA. 


~ | 100kHz to 500kHz 
500kHz to 1.62MHz’é 


1.62MHz’® to 24.5MHz 


24.5MHz to 30MHz 
500kHz to 1.62MHz"® 

| 1.62MHz"® to 24.5MHz 
24.5MHz to 30MHz 
28MHz to 30MHz 


100kHz to 500kHz 
500kHz to 1.62MHz’® 


1.62MHz"* to 30MHz 


28MHz to 30MHz 


1nV or less 
4uV or less 
0.2uV or less 
0.13uV or less 


31.6uV or less 

2uV or less 

2uV or less 

0.25uV or less 

-60B : 2.3kHz, -60dB : 3.3kHz 
—6dB : 200Hz, -60dB : 450Hz 
—6dB : 500Hz, -60dB : 1000Hz 
—6dB : 9kHz, -60dB : 12kHz 
—6dB : 14kHz, -60dB : 18kHz 
80dB or more 

80dB or more 

40dB or more 

+9.99kHz 

2uV or less 

20uV or less 

2uV or less 

0.25uV or less 

1.5W or more 


Specifications are subject to change without notice or obligation due to ongoing technological developments. 
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CIRCUIT DESCRIPTION 


Frequency Configuration 

The TS-870S is quadruple conversion in receive 
mode. As a transmitter, it is quadruple conversion in 
non-FM modes and double conversion in FM mode. 


signal is converted from analog to digital and applied to 
the DSP. It is converted from digital to analog, passed 
through a mixer, and becomes the 455kHz TIF signal 


The fourth 11.3kHz IF signal is converted from ana- 
log to digital, connected to the DSP in receive mode, 
and decoded. In transmit mode, the microphone input 


In FM mode, however, only 455kHz carriers are output 
from the DSP. 


ANT 
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ata flo ea flo2 hah fLO3 flo4 FMD 

Rh ecovel oe eee CN reo ow ieee teatteal apron 


: Locai frequency 1 


103.05MHz 
(MOD) 


FM 


: Local frequency 4 


f : LO4 mode offset 


Fig. 1 Frequency configutation 


@ Frequency configuration 

When the receiver frequency by fiIN from the an- 
tenna in SSB mode is zero beat (namely, at zero to the 
SSB signal with a carrier point of fin), the relationship 
between these signals is expressed by the following 
equation. 

fIN = fLO1- fL02- fLO3-fLO4a4+f.... (1) 

Since all these frequencies are generated by the 
PLL or DDS circuits as shown in the PLL block diagram 
in Figure 2, the receiver frequency is determined only 
by the reference frequency fSTD, the PLL dividing ratio 
and DDS data. Therefore, the reference frequency ac- 
curacy equals the operating frequency accuracy. 

The accuracy of the reference oscillator used in the 
TS-870S is 10ppm (-10 to +50°C). If the temperature- 
compensated crystal oscillator (TCXO) SO-2 is used, 
the accuracy becomes 0.5ppm (-10 to +50°C). 


The TS-870S local oscillator and CAR DDS are inde- 
pendent of each other. However, they can be oper- 
ated like a cancel loop configuration by changing the 
CAR and local oscillator PLL data simultaneously via a 
microprocessor. This function allows a shift (fL01, 
fLO3, fLO4) by the mode change to be performed and 
the band width of the slope tune to be varied (fLO1, 
fLO3, fLO4). 

When used as a transmitter in SSB mode or in other 
modes, likewise the frequency is determined by the 
reference frequency fSTD and dividing ratio. The dis- 
play frequencies in the modes are listed in Table 1. In 
the FSK mode, the TS-870S displays the mark trans- 
mitter frequency. 


CIRCUIT DESCRIPTION 


In CW mode,-the TS-870S receiving pitch can be 
changed to the required frequency in 50Hz steps with 
the desired signal remaining in the center of the IF filter 
band-pass (Variable CW pitch system). Since the re- 
ceiving pitch varies along with the transmitter side 
tone, Its possible to zero-beat by receiving the desired 
signal at the same pitch as the side tone. 

FM transmission is obtained in this system by 
modulating the fLO2 via application of the audio signal 
from the microphone to the VCO2. 


Display frequency 


arrier point frequency 


ransmission carrier frequency 


Mark transmitter frequency 


| IF filter center frequency 


Table 1 Display frequency in each mode 


PLL Circuit 

The TS-870S PLL circuit consists of a PLL loop that 
includes DDS covering a frequency range between 
30kKHz to 30MHz in 10Hz or 1Hz steps in accordance 
with the 20kHz reference frequency; DDS that gener- 
ates other local oscillators (LO3, LO4); and a PLL loop 
that produces LO2A, 

Tne dividing ratio data to each PLL loop and the DDS 
data are controlled by a microprocessor. Each loop is 
controlled by a single crystal frequency control system 
according to the reference frequency fSTD. (See the 
PLL block diagram in Figure 2.) 


@ Reference signal generation circuit 

The reference frequency fSTD used for frequency 
control is determined by the 20MHz crystal oscillator 
(X800 and Q800 : 2SC2714). One reference frequency 
is Output as the reference signal fREF for the PLL and 
DDS in the PLL section. The other is sent to the TX-RX 
unit and used as the PLL reference signal for the PLL 
and DSP. 

The crystal oscillator may be replaced by an optional 
TCXO (SO-2), and the TCXO may be switched to with 
slide switch S800. 

If the optional TCXO (SO-2) is installed, the S800 
switch must be set to the SO-2 position. 


@ LO2 (PLL section) 

Q1 : 2SK508NV in VCO2 (A501 : X58-3390-03) gen- 
erates 64.22MHz. The 20MHz reference frequency 
fREF is applied to pin 15 of |C509 : MB86001PF, and is 
divided internally by a factor of 1000 (4000 in FM 
mode) to produce a 20kHz (5kHz in FM mode) compari- 
son frequency. 

The VCO2 output is applied to pin 6 of IC509: 
MB86001PF, and is internally divided by a factor of 
3211 (12844 in FM mode). It is compared. with the 
20kHz (5kHz in FM mode) signal using the phase com- 
parator. The VCO2 frequency is locked. The division 
ratio Is transmitted from the control unit. 

The output from PLL2 is passed through buffer 
Q539, amplified by amplifier Q532, passed through a 
low-pass filter, its impedance is converted, and is then 
output to the RF section as LO2A. 


@ LO1 (PLL loop) 

Four VCOs and uses 0520 to Q523 : 2SKS508NV x 4 
to generate 73.08MHz to 103.05MHz. The 20MHz ref- 
erence frequency fREF is applied to pin 15 of PLL IC 
IC507 : MB86001PF, and is internally divided by a fac- 
tor of 20 to produce a 1MHz comparison frequency. 
The output is passed through amplifier Q524, and a 
band-pass filter. One output is passed through buffer 
Q526 : 2SC2996 and a low-pass filter and goes to the 
RF section. 

The other output signal is passed through buffer 
Q525 : 25C2714 and applied to pin 5 of mixer IC508 - 
SN76514. A signal of 54.54 to 55.54MHz is input to pin 
11 of IC508 and converted to a signal of 18.0 to 
48.0MHz. This signal is output from pin 13. The signal 
is passed through a high-pass filter, a low-pass filter, 
and amplifier Q531 : 2SC2714 and Q530 : 2SC2712, 
and goes to pin 6 of PLL IC IC507 : MB86001PF. 

This signal is internally divided by N, and compared 
with the 1MHz signal using the phase comparator. The 
mixer output frequency is locked in 1MHz steps. The 
division ratio N is transmitted from the control unit as 
data (N : 18 to 48) corresponding to OMHz to 30MHz in 
1MHz steps. One of the four VCOs is selected accord- 
ing to the VCO change signal (VBO to VB3) sent from 


the control unit. 
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Q520,521,522,523 


VCO select signa! 2SK508NV(K52) 
Q512 VBO~VB3 
2SC2714(Y) D501 : 73.08~80.54MHz 
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eS REF 20MHz | 87.54~94.54MHz 
To TX-RX > 94.54~103.05MHz 
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Q 
$800 | 2Sc2714(y) | 28C2712(Y) 
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Fig.2 PLL block diagram 
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CIRCUIT DESCRIPTION 


DDS1 (IC500 : F71022) generates 1.46 to 0.46MHz 
digital signals. They are converted to analog signals by 
a digital to analog converter (consisting of CP500, 
CP501, and Q500), passed through a low-pass filter, 
and fed to pin 5 of mixer 1C505:SN16913P. The 
4MHz signal produced by division of 2OMHz reference 
frequency fREF by divider IC503 : UPD74HC390G by a 
factor of 5 is input to pin 2 of the mixer IC505, and a 
5.46 to 4.46MHz signal is output from pin 1. The out- 
put signal is passed through a band-pass filter and 
buffer Q502, and input to pin 5 of mixer IC506 : 
SN16913P. The 60MHz signal obtained by tripling 
20MHz reference frequency fREF via multiplying circuit 
Q515 is mixed, and a 54.54 to 55.54MHz signal is out- 
put. This signal is passed through a band-pass filter, 
and goes to pin 13 of mixer IC508. 

DDS1 sweeps the 1.46 to 0.46MHz digital signal 
output in 10 or 1Hz steps, and LO1 covers the 73.08 to 
103.05MHz signal in 10 or 1Hz steps and is output to 
the RF section. 


@ LO3 generation 

DDS2 (IC501 : F71022) generates a digital signal of 
the 1.625MHz basic frequency. It is converted to an 
analog signal by a digital-to-analog converter (consist- 


@ Subtone generation 

During FM transmission, the DSP generates a signal 
to which a subtone is added and is then sent to the 
main unit as it is. 


@ PLL data 

The TS-870S has three PLLs to which the main CPU 
sends PLL data based on the displayed frequency. 

- PLL comprising a VFO (PLL section) 

- Local oscillator PLL for frequency conversion (PLL 

section) 

- PLL that generates timing clocks for digital signal 

processing (TX-RX unit) 

The VCOs change with the following conditions. 

- Main encoder change ~ VCO1 (PLL section) 

- Mode change > VCO2 (PLL section) 

Each PLL IC outputs an unlock signal. If any PLL is 
unlocked, the main display indicates "....... "(dots). If 
the unlocked PLL is the TX-RX unit, the sub-display 
shows "Err-FD", and if it is the PLL unit, it shows "Err- 
FE" to indicate that it is unlocked. 

The unlocking of each PLL is output to pin 11 (UL) of 
PLL IC : MB86001PF as unlock data (UNLOCK : LOW). 


Loop| VCO | IC No. |Comparison fre-| Variable Frequency 
No. quency/divide ratio| divide ratio (MHz) 


IC507 |__ 1MHz2/20.— | ~—-18~48 | 73.08~103.05 


LO2 | VCO2 | 1C509 | 20kHz/1000 — 3211 64.22 
5kHz/4000 : FM | 12844: FM | 


ing of CP502, CP503, and Q503), and chopped by a 
circuit consisting of Q503 to Q505 so as to extract an 
8.375MHz primary harmonic component. Unwanted 
components are removed by a ceramic filter consisting 
of CF500 and CF501. The resulting signal is passed 
through amplifier Q507, buffer Q508, and a low-pass 
filter, and output to the connection section (final unit) 
as the LO3 signal. 


# LO4 generation 
DDS3 (IC502 : F71022) generates a (455+f) kHz digi- f 
tal signal. It is converted to an analog signal by a digital 
to analog converter (consisting of CP504, CP505, and 
Q510), passed through buffer Q511 and a low-pass fil- 
ter, and output to the TX-RX unit as the LO4 signal. 
The LO4 signal is a local oscillator signal used to 
generate a DSP processing signal f from 455kHz. The 
f frequency is described in the local signal section 
(page 14). 
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CIRCUIT DESCRIPTION 


@ DDS circuit configuration 

The DDS IC has been developed with standard cells 
to implement a high-speed operation circuit and large- 
capacity ROM at a low cost. 


1) IC configuration 

The IC consists of the following components: 

Two 28 bit registers for setting frequency data, one 
28 bit frequency shift register for addition to the fre- 
quency register, a 23 bit parallel signal input section for 
frequency modulation with a parallel signal, and a data 
entry and selection section. 

Frequency modulation section comprised of a 28 bit 
adder thi adds frequency data and frequency modula- 
tion data 

Phase data operation section that adds data from 
the frequency modulation section with the 28 bit phase 
data register 

SIN-ROM that converts phase data to sine data. 


2) Frequency/shift data setting 

Using serial signals synchronized with clock pulses, 
a total of 30 bits (2 bits that specify the destination to 
which data are set and 28 bits for frequency data) are 
set in three internal registers. 


3) Frequency register selection 

The data set in the two frequency registers are se- 
lected by the SLAB input of the DDS IC. This pin 
handles the TXC signal. This function eliminates the 
need for the TS-870S microprocessor to set frequency 
data fofeach transmission and reception. 


4) Frequency data selection 

The SPSL input of the DDS IC selects whether to 
use the data in the internal frequency shift register or 
the data from parallel input as frequency modulation 
data. 


5) Frequency modulation 

The MDEN input of the DDS IC enables or disables 
frequency modulation. When frequency modulation is 
enabled, frequency data is added, and the result is in- 
put to the phase data operation section. 


6) Phase data operation 

The target frequency phase data is output by accu- 
mulating 28 bit frequency data in the 28 bit phase accu- 
mulator. : 

Fout = Fs/2?8 - Dsum 

Fs : DDS IC input frequency/2 
Dsum : Frequency data+Frequency modulation data 

If 27° is set for Dsum when 1/8 Fs is output, the 
phase data must be increased by 7/8. 

A 28 bit absolute value operation has been used 
here, but a 28 bit signed operation can also be used, 
assuming that the MSB is a sign. If complement data 
of 8000000 to FFFFFFFF (hex) is set, the phase moves 
in the negative direction for the positive data. 


7) SIN-ROM 

Phase data from the phase data operation section is 
converted to sine data of 0000 to FFFF (hex) in the 16 
bit offset binary format. 
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CIRCUIT DESCRIPTION 


Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
switching circuit K1, and is input to the ATT (-6dB, - 
12dB) circuit. This distribution circuit is switched when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna is attenuated by about 4dB 
and output to the receiver section in the subsequent 
Stage and the EXT RX terminal on the rear. The signal 
to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
cult, then goes to the BC band attenuation circuit (L7 to 
L9, C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
iter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
1SV128) is used to change the input to raise the signal 
saturation level when a HIGH signal is input. 


£ 


The RF amplifier circuit functions as a low-gain am- 
plifier using Q14 and Q15 : 2SK2218(5) x 2 when the 
frequency is 21.49MHz or lower, and it functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05MHz first IF signal is generated by quad 
mixer Q17 to Q20: 2SK520(K44) x 4. It is passed 
through XF1 73.05MHz MCF, Q24 :3SK131(M) first 
mixer amplifier, and Q26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signal. The second IF 
Signal is divided into two signals, one of which is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signal 
is Input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
fied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and Q461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
Q475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit is adjusted by 
VR1 in the TX-RX unit. 
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CIRCUIT DESCRIPTION 


@ IF filter 

The IF filter consists of a DSP digital filter. If there is 
a HIGH signal outside the DSP filter band, the analog to 
digital converter input level may be saturated, and the 
filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that tt does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 


Item 
Nominal center frequency 


Pass bandwidth 
Attenuation bandwidth 


Rating 


73.05MHz 
+7.5kHz or more at 3dB 
+30kHz or less at 40dB 
1.0dB or less 

3.0dB or less 

"| 70dB or more at fo + (500 to 1000kHz) 
70dB or more at fo — (200 to 1000kHz) 
Within +1.5kHz at 3dB 
Terminating impedance 2kQ+ 10% 


MCF (L71-0401-05) : RF unit XF1 


Insertion loss 


Guaranteed altenuation 


Center frequency deviation 


Item Rating 
Nominal center frequency 8830kHz 

on | Within +150Hz at 6dB 
+1.5kHz or more at 6dB 
+1.9kHz or less at 20dB 
+2.75kHz or less at 60dB 
+3.5kHz or less at 80dB 
a 2dB or less 

6dB or less 

[ 80dB or more in the range 
+3.5kHz to +1MHz 
Terminating impedance 6002 / 15pF 


MCF (L71-0235-05) : RF unit XF2 


Center frequency deviation 
Pass bandwidth 
Attenuation bandwidth 


Insertion loss 


Guaranteed attenuation 


Rating 


Nominal center frequency a 8830kHz 

Pass bandwidth +3.0kHz or more at 6dB 
Attenuation bandwidth ay 16.0kHz or less at 60dB 
+13.0kHz or less at 50dB 

| 70dB or more with in fo + IMHz 


Guaranteed attenuation 
(Without sourious in the range 
| fo to fo+500kHz) 

Ripple : a | Within 1.0dB 
1 Within | 5aB 
~1850KQ2 / 20F 


Insertion loss 


Terminating impedance 


MCF (L71-0266-05) : RF unit XF3 
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Item Rating 


8.400MHz 
Within 180 + 40kHz 
400kHz or less 


Nominal center frequency 


3dB attenuation bandwidth 
20dB attenuation bandwidth 


Insertion loss 9.0dB or less 
Formula : 20 x log [E1+ (2 x E2)] 
Ripple 1.0dB or less (within 3dB band) 


Spurious attenuation = 25dB or more (6.0 to 10.0MHz) 
Voltage capacity 50V DC (1 minute) 

| 100MQ or more (100V DC) 
Input and output impedance 33002 


Ceramic filter (L72-0343-05) : RF unit CF500, 501 


Insulating resistance 


Rating 


455kHz 

+3kHz (455kHz) 

+9kHz (455kHz) 

2dB or less (within 455+2kHz) 
_| 6dB or less 

60dB or more (within 455+100kHz) 


Nominal center frequency 
6dB bandwidth 
50dB bandwidth 


Insertion loss 
Guaranteed attenuation 
Input and output impedance 


Ceramic filter (L72-0319-05) : Final unit CF451 


Rating 
455+0.20kHz 
PES tO 2 KZ 
4.7kHz or less 


Center frequency 
6dB bandwidth 
60dB bandwidth 


6008 or more at 0.1 t0 MHz 
40dB or more at 600 to 700kHz 


2dB or less 
6dB or less 


6dB band ripple 
Insertion loss 


Input and output impedance 


Ceramic filter (L72-0333-05) : Final unit CF452 


ee | a a 


Nominal center frequency 455kHz 
6dB bandwidth +7.5kHz or more (455kHz) 


50dB bandwidth +15kHz or less (455kHz) 
Ripple 


3dB or less (within 455+5kHz) 


35dB or more (within 455+ 100kHz) 


Input and output impedance 1.5kQ 


Ceramic filter (L72-0366-05) : Final unit CF 453 
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CIRCUIT DESCRIPTION 


Receiver Circuit 


The basic configuration of the receiver circuit is qua- 
druple conversion. After the frequency is converted to 
the 11.3kHz fourth IF, the DSP carries out AGC, filter- 
ing, detection, and signal processing. Figure 3 is a re- 
ceiver block diagram. 

The signal coming from the antenna connector is 
passed through the antenna switching relay (K301) in 
the final unit (E/5 relay section), the antenna tuner unit, 
and the transmit/receive changeover relay (K302) 
within the relay section, and then goes to the CN2 
(RAT) of the RF unit (A/9 RF section). 

The signal input to the RF unit is passed through 
protection lamp PL1 for strong signal input, external 
receiver power distribution circuit L1 and L2 and 
switching circuit K1, and is input to the ATT (-6dB, - 
12dB) circuit. This distribution circuit is switched when 
the EXT RX (function that distributes the signals from 
the antenna to the external receiver), which is set from 
menu No.53, is turned ON. When this function is ON, 
the signal from the antenna is attenuated by about 4dB 
and output to the receiver section in the subsequent 
Stage and the EXT RX terminal on the rear. The signal 
to the EXT RX terminal is passed through lamp PL2 for 
protection during transmission. The lamp turns OFF 
when about 10W is input. 

The signal is passed through the ATT switching cir- 
cult, then goes to the BC band attenuation circuit (L7 to 
L9, C19 to C22). The BC band signal is attenuated by 5 
to 10dB to prevent power saturation of the band-pass 
filter switching diode resulting from interference from 
a proximate station. The band-pass filter consists of 
two low-pass filters and 10 band-pass filters, and 
passes signals during transmission. The pin diode 
(1SV128) is used to change the input to raise the signal 
saturation level when a HIGH signal is input. 


The RF amplifier circuit functions as a low-gain am- 
plifier using Q14 and Q15 : 2SK2218(5) x 2 when the 
frequency is 21.49MHz or lower, and it functions as a 
high-gain amplifier using Q13 : 3SK131(M) when the 
frequency is higher than 21.49MHz. It is bypassed 
when AIP is ON. 

The 73.05MHz first IF signal is generated by quad 
mixer Q17 to Q20 : 2SK520(K44) x 4. It is passed 
through XF1 73.05MHz MCF, Q24 : 3SK131(M) first 
mixer amplifier, and Q26 and Q27 : 2SK520(K43) mixer 
to produce a 8.83MHz second IF signal. The second IF 
signal is divided into two signals, one of which is 
branched to the noise blanker, amplified by amplifier 
Q28, and then goes to the NB circuit. The other signal 
is input to the second IF signal amplifier, and serves as 
a blanking gate by the NB and RBK signals. The ampli- 
fied second IF signal is passed through the 8.83MHz IF 
filter, and output to the final unit (C/5 connection sec- 
tion) from CN10. This signal is switched with the diode 
switch D62 and D68, and functions as a second IF sig- 
nal output during reception and a third IF signal input 
during transmission. 

The second IF signal input to CN412 in the final unit 
(C/5 connection section) is routed to the receiver circuit 
by D450, and input to the mixer Q460 and 0461 to 
generate a 455kHz third IF signal. It is passed through 
the 455kHz IF filter, amplified by third IF amplifier 
Q475, and output by CN411 to the TX-RX unit as RIF 
signal. The total gain of the receiver unit is adjusted by 
VR1 in the TX-RX unit. 
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Fig. 3 Receiver block diagram 
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CIRCUIT DESCRIPTION 


@ IF gain correction 

The total gain changes when the AIP is turned ON or 
OFF or the band ts 21.49MHz or higher. To limit the 
changes, the DSP corrects the IF gain. Table 2 lists the 
corrections. When the “AIP S-meter correction” on 
menu No.11 is turned ON, the S-meter is corrected 
when the AIP is turned ON. And since the IF gain is 
corrected greatly, the receiver internal noise output 
becomes large. 


Correction (dB) 
AIP | Pre-amp 
ON2 gain (dB) 
(Menu 11 ON) | reference 
SSB, CW, FSK only 


30kHz~ ©, oa $12 ir 15 


21.49MHz : | 
21.49MHz~ | -7 +12 21 


30.MHz 


OFF ON1 


(Menu 11 OFF) 


Frequency 


Table 2. IF gain corrections 
@ NB circuit 

The noise blanker, like the conventional one, 
branches the signal before the narrow-band filter of the 
8.83MHz second IF, and detects noise, and performs 
blanking using the second IF amplifier as a gate. The 
signal is amplified by 028, detected by the AGC ampli- 
fication and noise detection circuit consisting of Q29 to 
Q32 and D46, and then a blanking pulse is generated 
by the |C9 comparator. The noise detection circuit Q29 
to Q32 and D46 is separated into segments by a 
jumper in the unit to prevent sneak path. 


Low-Cut 
SLOPE 


Receiving 

signal (SSB) 
Interfering 

‘ signal (CW) 


Interfering 
signal (SSB) 


BAC 


@ Slope tune 

The operating principle of SSB-SLOPE-TUNE is ex- 
plained first. When fto1, fL03, and fLoa in Figure 4 are 
at their normal frequencies, the synthesized bandwidth 
is indicated by A. If the foi frequency is increased by 
Afl and the fLo3 frequency is decreased by Af1, the 
filter of the 8.83MHz band shifts to position B. The 
synthesized bandwidth is indicated by the section over- 
lapped by A and B. When the frequencies of fLo1 and 
fLO3 are lowered by Af2, only the 455kHz second IF 
filter shifts to position C. The synthesized bandwidth is 
indicated by the section overlapped by B and C. 

Therefore, high frequencies are cut off by increasing 
the fLO1 frequency and decreasing the fLo3 frequency. 
Low frequencies are cut off by decreasing the fLO3 and 
fLO4 frequencies. The TS-870S enables these opera- 
tions using the DSP filter. 

In SSB mode, slope tune high cut/low cut is 
Switched by using the filter select control : in CW 
mode, the WIDTH (bandwidth)/SHIFT (center fre- 
quency) is changed, and in FSK mode, the WIDTH 
(bandwidth) is changed. The microcomputer in the 
control unit sends filter select data to the DSP, and 
Slope tuning is carried out by changing frequency data 
given to the PLL and DDS. The second IF (8.83MHz) 
and third IF (455kHz) filters are selected to Carry out 
slope tuning effectively. Tables 3 and 4 list filter selec- 
tions, slope tuning and analog filter high cut/low cut 
amounts. Slope tuning low cut/high cut can be 
switched in AM mode, and the WIDTH can be 
switched in FM mode by using DSP filters only, and the 
analog filter is fixed to 15kHz. 


LO2A 
64.22MHz fixed 


Fig. 4 SSB slope tune operating principle 


Low cut posotion 
(455kHz filter) Low cut amount 
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CIRCUIT DESCRIPTION 


(8.83MHz filter) High cut amount 


3.4k 


Table 3. SSB slop tuning and analog filter high/low cut (Hz) 


500 


550 


— 
100 


rot 
F200 300_| 360 
| 600 | 100 | 150 250 


-i00 | -50 [ 0 [| 50 
T 
Filter width 


600 


500 
400 
300 


650 


550 


700 


soa | 37 | 425 | a7 | 625 | 575 | 625 | O75 
aso_[ a00 [a0 | s00 [550 [00 en 


Table 4-1 CW WIDTH/SHIFT low cut amount (Hz) 


500 | 550 
1975 
1950 1800 
[200 | 1900 | 18650 | 1800 | 1750 
F400 | 1800 | 1750 | 1700 | 1650 
F600 | 1700 | 1680 | 1600 | 1660 


1500 | 1450 | 1400 


1350 


Filter width 


WAS 
1750 
1700 
1600 
1500 
1300 


1725 
1700 
1650 
S50 
1450 
1250 


1675 
1650 
1600 
1500 
1400 
1200 


750 
1625 
1600 
1550 
1450 
1350 


1150 1050 


800 | 850 | 900 | 950 
| 1575 | 1525 | 1475 | 1425 | 1375 | 


1550 | 1500 | 1450 | 1400 | 1350 
j. FU 

1500 | 1450 | 1400 | 1350 | 1300 

1350 | 1300 | 1250 


1300 


1000 | 950 | 900 | 


Table 4-2, CW WIDTH/SHIFT high cut amount (Hz) 


< High cut position 


Filter selection 
3kHz filter 
6kHz filter 
15kHz filter 
Default 


< Filter center position 


(ae | Default 


< Filter center position 


Gos Default 
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CIRCUIT DESCRIPTION - 


@ IF filter 

The IF filter consists of a DSP digital filter. If there is 
a HIGH signal outside the DSP filter band, the analog to 
digital converter input level may be saturated, and the 
filter does not work properly. Thus, an analog filter is 
inserted between the second IF (8.83MHz) and the 
third IF (455kHz) so that it does not impair the DSP filter 
properties. To operate each filter properly, there are 
three kinds of filters for each IF signal and also slope 
tuning is carried out. 


1) Filters characteristics 


Pass bandwidth +7.5kHz or more at 3dB 


Attenuation bandwidth +30kHz or less at 40dB 
Ripple 1.0dB or less 
Insertion loss 3.00B or less 


Guaranteed aitenuation 70dB or more at fo + (500 to 1000kHz) 
70aB or more at fo — (200 to 1000kHz) 


Center frequency deviation | Within +1.5kHz at 3dB 
Terminatingimpedance | 2k 10% 


MCF (L71-0401-05) : RF unit XF1 


Nominal center frequency 8830kHz 
Center frequency deviation | Within +150Hz at 6dB 
Pass bandwidth +1.5kHz or more at 6dB 


Attenuation bandwidth +1.9kHz or less at 20dB 
+2.75kHz or less at 60dB 
+3.5kHz or less at 80dB 


Ripple 2dB or less 
6dB or less 


‘Guaranteed attenuation 80dB or more in the range 
+3.5kHz to +1MHz 
Terminating impedance 600Q / 15pF 


MCF (L71-0235-05) : RF unit XF2 


emer iienies Fart) Ry Rating | 
Attenuation bandwidth +16.0kHz or less at 60dB 
ee +13.0kHz or less at 50dB 
Guaranteed attenuation 70dB or more with in fo + IMHz 
(Without sourious in the range 
fo to fo+500kHz) 
Within 1.0dB 
Insertion loss Within 1.5dB 
Terminating impedance 1850k22 / 2pF 


MCF (L71-0266-05) : RF unit XF3 


Ripple 
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MPS tte. ce) Rating 
Nominal center frequency 8.400MHz 
3dB attenuation bandwidth Within 180 + 40kHz 


20dB attenuation bandwidth 400kHz or less 


Insertion loss 9.0dB or less 
Formula : 20 x log [E1+ (2 x E2)] 
Ripple 1.0dB or less (within 3dB band) 


25dB or more (6.0 to 10.0MHz) 
Voltage capacity 50V DC (1 minute) 


100M oF more (100 56) 


Ceramic filter (L72-0343-05) : RF unit CF500, 501 


Nominal center frequency 


60dB or more (within 455+ 100kHz) 
[Input and outputimpedance [20KQ SSC=*d 


Ceramic filter (L72-0319-05) : Final unit CF451 


ee teens cates Rating 
455+0.20kH2 


[6a8 bandwidth __——«dt So BaKH2 
| 60d8 benawisth | A 7kHz orless 
[input and output mmpednes [ama 


Ceramic filter (L72-0333-05) : Final unit CF452 


(Se a Se 


Ceramic filter (L72-0366-05) : Final unit CF 453 


455kHz 
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CIRCUIT DESCRIPTION 


@ IF gain correction 

The total gain changes when the AIP is turned ON or 
OFF or the band is 21.49MHz or higher. To limit the 
changes, the DSP corrects the IF gain. Table 2 lists the 
corrections. When the “AIP S-meter correction” on 
menu No.11 is turned ON, the S-meter is corrected 
when the AIP is turned ON. And since the IF gain is 
corrected greatly, the receiver internal noise output 
becomes large. 


Correction (dB) 
AIP. 


Pre-amp 

ON2 gain (dB) 
(Menu 11 ON) 
SSB, CW, FSK only 


30kHz~ =e 0 +12 15 
tame | | 
21.49MHz~ —7 0 +12 Zi 
chal a 


Table 2 IF gain corrections 


ON1 
(Menu 11 OFF) 


Frequency 
reference 


@ NB circuit 

The noise blanker, like the conventional one, 
branches the signal before the narrow-band filter of the 
8.83MHz second IF, and detects noise, and performs 
blanking using the second IF amplifier as a gate. The 
signal is amplified by O28, detected by the AGC ampli- 
fication and noise detection circuit consisting of Q29 to 
Q32 and D46, and then a blanking pulse is generated 
by the IC9 comparator. The noise detection circuit Q29 
to Q32 and D46 is separated into segments by a 
jumper in the unit to prevent sneak path. 


Low-Cut 


Receiving 
signal (SSB) 


Interfering 
: signal (CW) 


Interfering 
signal (SSB) 


BAC 


@ Slope tune 

The operating principle of SSB-SLOPE-TUNE is ex- 
plained first. When f01, fLO3, and fLO4 in Figure 4 are 
at their normal frequencies, the synthesized bandwidth 
Is indicated by A. If the fLO1 frequency is increased by 
Afl and the fLo3 frequency is decreased by Af1, the 
filter of the 8.83MHz band shifts to position B. The 
synthesized bandwidth is indicated by the section over- 
lapped by A and B. When the frequencies of fLO01 and 
fLO3 are lowered by Af2, only the 455kHz second IF 
filter shifts to position C. The synthesized bandwidth is 
indicated by the section overlapped by B and C. 

Therefore, high frequencies are cut off by increasing 
the fLo1 frequency and decreasing the fLo3 frequency. 
Low frequencies are cut off by decreasing the fLO3 and 
fLo4 frequencies. The TS-870S enables these opera- 
tions using the DSP filter. 

In SSB mode, slope tune high cut/low cut is 
Switched by using the filter select control : in CW 
mode, the WIDTH (bandwidth)/SHIFT (center fre- 
quency) is changed, and in FSK mode, the WIDTH 
(bandwidth) is changed. The microcomputer in the 
control unit sends filter select data to the DSP, and 
slope tuning is carried out by changing frequency data 
given to the PLL and DDS. The second IF (8.83MHz) 
and third IF (455kHz) filters are selected to carry out 
slope tuning effectively. Tables 3 and 4 list filter selec- 
tions, slope tuning and analog filter high cut/low cut 
amounts. Slope tuning low cut/high cut can be 
switched in AM mode, and the WIDTH can be 
Switched in FM mode by using DSP filters only, and the 
analog filter is fixed to 15kHz. 


LO2A LO3 LO4 
64.22MHz fixed 


Fig. 4 SSB slope tune operating principle 
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3.4k 4.6k < High cut position 
k | 0.6k 0.2k | 0.0k | 14k | 1.2k | 1.0k | 0.6k ff 200k. 


[ 7 ies 


ana BE El 
1.0k | 0.8 


i 
oO 
E 
E 
> 
~|> 
EA 
= 
fe 


50 : 
400 t il T Filter selection 


3kHz filter 
come al whitalds TNLIGIE TH cal ext fier 
i Default 


Low cut posotion (8.83MHz filter) High cut amount 
(455kHz filter) Low cut amount 


Table 3. SSB slop tuning and analog filter high/low cut (Hz) 


550 | 600 | 650 | 700 | 750 < Filter center position 


Lars) Default 


Filter width 


750 | 800 | 850 | 900 
50 (Hz) | 1975 | 1925 | 1875 | 1825 | 1775 | 1725 | 1675 | 1625 | 1575 | 1525 1475 | 1425 | 1375 


1950 1750 | 1700 | 1650 | 1600 | 1550 | 1500 [| 1450 
200 1900 1550 | 1500 | 1450 | 1400 | 1350 
1800 
F600 | 1700 1500 
1500 | 1450 1250 | 1200 | 1150 [71100] 1050 | 1000 | 950 | 900 | [] Default 


< Filter center position 


Filter width 
Table 4-2. CW WIDTH/SHIFT high cut amount (Hz) 
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CIRCUIT DESCRIPTION 


@ Local signals (LO1, LO3, LO4) 
1) LO1 

Table 5 lists LO1 frequency configuration. 

DDS1 varies from 0.46 to 1.46MHz, and when the 
display frequency is multiple MHz (for example, 
14.000MHz), 0.96MHz is output. When the display fre- 
quency is increased, the DDS1 frequency is reduced 
by the amount of change. When the DDS1 frequency 
is reduced to 0.46MHz, the frequency is switched to 
1.46MHz, and when it is increased to 1MHz, the fre- 
quency returns to 0.96MHz (Figure 5). By changing the 
1MHz band in synchronization with the display fre- 
quency, the 1MHz comparison PLL circuit is locked 
and LO1 Is generated. 

In Table 5, the 0.96MHz base indicates the DDS out- 
put when the frequency is multiple MHz. The fre- 
quency (UNV) indicates the decimal digits of the MHz 
frequency. (If the display frequency is 14.2MHz, (UNV) 
= 0.2MHz.) DDS is switched by 500kHz, so —- 0.5MHz 
< (UNV) < 0.5MHz. 

As described in the slope tuning section, slope tun- 
ing high-cutting is corrected for LO1, so the correction 
is added to the DDS output. SSB H in Table 5 indi- 
cates the correction. Table 3 shows the actual correc- 
tion of SSB _H. (For example, when the high frequency 
is 2.2kHz, the correction SSB H is 0.2kHz.) 

Since RIT and XIT change the receive and transmit 
frequencies by the preset amount, it needs to be cor- 
rected. They areD RIT andD XIT in Table 5. 

The "8.83MHz window-joining" (D 883) in Table 5 is 
determined during adjustment. For example, the 
equation for calculating the DDS output frequency for 
14.2MHz USB. The high-cut frequency is assumed to 
be 2.6kHz. (D 833 is zero.) 

DDS1 : 0.96M — (UNV) — (OFS SSB) + (SSB H) 

= 0.96M - 0.2M - 1.2k -— 0.2k 
= 758.6kHz 
0.96M : Base 
UNV : 14.2M - 14.0M = 0.2M 
OFS SSB (Filter offset) : 1.2k 
SSB H (Slope Hl) : -0.2k (See table 3.) 


The LO1 output frequency fLQ1 is calculated from 
the frequency configuration in Figure 6. 
fLO1 = fPLL IN + 6BOMHz — (4MHz + fDDS1) 
= 32MHz + 6OMHz — (4MHz + 758.6kHz) 
= 87.2414MHz 
Where fPLL IN is the PLL input frequency and fDDs1 
is the DDS1 output frequency. 


DDS1 output (MHz) 


Display frequency 
(MHz) 


Fig.5 Relationship between display frequency 
and DDS output frequency 


2) LO3 

Table 6 lists the LO3 frequency configuration. 

The LO3 frequency is 8.375MHz, and is generated 
by the chopper circuit. The DDS2 output frequency is 
1.625MHz. For LO3, slope tuning low-cut/high-cut Is 
corrected. SSB H and SSB L in Table 6 indicate the 
corrections. D 833 and D 455 are values determined 
during filter window-joining and adjustment. 

For example, if USB is 14.2MHz, high-cut frequency 
iS 2.6kHz, and low-cut frequency is 300Hz, the LOS fre- 
quency is calculated as follows. It is assumed that 
D 833 and D 455 are zero. 

fLO3 = 1.625MHz + (SSB H) + (SSB L) 

= 1.625MHz + (-0.2kHz) + 300Hz 
ae O2beI KHZ 
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CIRCUIT DESCRIPTION 


3) LO4 

Table 7 lists the LO4 frequency configuration. 

For LO4, correction (OFS SSB) is carried out so that 
a signal passes through a filter according to the mode, 
and the slope tune low-cut (SSB L) is corrected. The 
mode offset is the frequency (11.30859375kHz) used 
for processing by the DSP, and its’ sign changes with 
the mode. 

For example, if USB is 14.2MHz and the low-cut fre- 
quency is 300Hz, the LO4 output frequency is calcu- 
lated as follows. 

fLO4 = 455kHz + (mode offset) + (OFS SSB) + (SSB L) 

= 455kHz + 11.30859375kHz + 300Hz 
= 467.8085938kHz 
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: Although receiver data has an independent value for each mode, the data area 


The filter is corrected according to each mode by 
LO1 and LO4, slope tuning high-cut is corrected by 
LO1 and LO3, and low-cut is corrected by LO3 and 
LO4. 

In other modes, each local frequency is determined 
by the calculation method as shown previously in 
Tables 5 to 7. 
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for calculation is D OFFSET. 


Transmitter data is fixed because the 8.83MHz filter bandwidth is fixed. 


: Although it has an independent value for each mode, the data area for calculation is D SLOP L. 

: The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 

: The LSB and USB may have the same value because the filter bandwidth is wide. 

: The positive direction for adjustment is the direction in which the receive carrier frequency increases. 
: The DDS1 variable frequency is 1.45MHz and is shifted by 500kHz. 


Table 5 LO1 frequency configuration 
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Mode offset 
Filter offset 


FSK shift (polarity) 
RIT/XIT 


8.83MHz window-joining** ® 
455kHz window-joining** > 


Mode offset (kHz) 


UO 


— (SSB H) 


—(D 883) 
+(D 455) 


Filter offset*! 


FSK tone (H/L) 


FSK shift (polar 


Slope high 


~ (OFS SSB) 


ity) 


~ (SSB L) 


-11.30859375 
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CIRCUIT DESCRIPTION 


+ (SSB H) 


+(D 883) 


Slope low*2-3 


8.83MHz window-joining 


455kHz window-joining** § 


—(D 455) 


+(SSB L) 


: Although it has an independent value for each mode. 
Although it has an independent value for each mode. 
The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 
The LSB and USB may have the same value because the filter bandwidth is wide. 


Since the DDS2 output frequency is high, 1.625MHz (10MHz— 


DDS2 (LO3) 


: The positive direction for adjustment is the direction in which the receive carrier frequency increases. 
*6r 
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output frequency (8.375MHz)) is output to the DDS. 


Table 6 LO3 frequency configuration 


USB 


+ (OFS SSB) 


m 


+11.30859375 | +11.30859375 
+2k | +800 -800 


: Although receiver data has an independent value for each mode. 


DDS3 (LO4) 
CW-R 


RX 
455kHz 


- (CW L) —(FSK L) 


Transmitter data is fixed because the 8.83MH7z filter bandwidth is fixed. 


: Although it has an independent value for each mode. 
: The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz. 
: The LSB and USB may have the same value because the filter bandwidth is wide. 
: The positive direction for adjustment is the direction in which the receive carrier frequency increases. 


Table 7 LO4 frequency configuration 
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8.83MHz 


Q 
ee 


fLo3 


73.08<f< (LO3) 
103.05MHz : 


VCO2 (Input pin) Except FM mode 
Except FM mode : 20kHz N=s2 12 
FM mode : 5kHz FM mode 
N = 12844 
30k<f<7.49MHz 
7.495f<14.49MHz 
14.49k<f<21.49MHz 
21.49k<f<30MHz 5.462f> 
4.46MHz 
54.54<f< 
vco1 55.54MHz 
(Input pin) 


1MHz 


Fig.6 Frequency configuration 
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CIRCUIT DESCRIPTION 


Transmitter Circuit 

The transmitter system block diagram is shown in 
Figure 7. 

The TS-870S has the same frequency configuration 
as the TS-850 after the DSP generates the IF signal and 
converts it to 455kH7z as a basic configuration. 

A difference from the conventional model other 
than DSP modulation is that the TS-870S uses a digital- 
to-analog converter and a microcomputer for various 
controls. This allows for fine control and reduces the 
number of controls needed for adjustment. 

The TIF (second IF) signal output from the TX-RX 
unit goes to the final unit (C/5 connection section). The 
signal is converted from 455kHz to 8.83MHz. The 
8.83MHz third IF signal converted by the Q470 and 
Q471: 3SK131(M) mixer is switched to the transmitter 
by the D450 diode switch, and output from CN412 to 
the RF unit (A/9 RF section) as TR88 signal. 

The signal input to CN10 of the RF unit is passed 
through the 8.83MHz IF filter used for both transmis- 
sion and reception. During transmission, XF3 BW: 
SkHz is selected by D69 and D67 and the filter attenu- 
ates the components outside the band. The transmit 
signal switched by D68 is amplified and ALC-controlled 
by the Q39 ALC amplifier, and the resulting signal goes 
to the D49 TX gain control circuit. This circuit controls 
the gain at the transmission stage according to the 
given voltage via a variable attenuator of a pin diode. 
The contro! voltage is controlled by a microprocessor, 
and is used to set the gain for each band or set the gain 
with the PWR knob and mode. 

The third IF signal is then converted to the 
73.05MHz fourth IF signal by the Q37 and Q38 : 
35K131(M) mixer. The signal is passed through the LC 
filter, and is converted to the target frequency by the 
final local oscillator LO1 at the Q35 and Q36 : 
3SK184(R) mixer. The signal is passed through the ra- 
diation filter and the band-pass filter used by both the 
transmitter and receiver sections to attenuate the spu- 
rious Outside the band. The band-pass filter output is 
amplified by Q5 : 25C2954, and output to the final unit 
(A/5 final section) from CN4 as the drive signal. 


@ TX-AGC 

The DSP controls the input level until it starts modu- 
lation. It is like AGC applied to the microphone ampili- 
fier, and when the input level exceeds the certain level, 
the amplifier gain decreases to keep the modulator in- 
put level constant, i.e., to keep the IF output constant. 

The MIC gain control in SSB and AM modes is used 
to adjust the maximum gain of the AGC amplifier in the 
40dB range. Even if the control is set maximum, the 
input level to the modulator is kept constant. If the 
PROC is OFF in SSB mode, the CAR level (TIF output 
level) is fixed, and the ALC effect is limited. If the 
PROC is ON in SSB mode, the ALC effect is adjusted 
by the CAR control. The microphone amplifier gain is 
fixed, but the speech processor input level is controlled 
by the AGC and then becomes the level set by the 
PROC control. 

In FM mode, the microphone amplifier sensitivity 
can be changed to high or low by using Menu No.61. 
Since the frequency deviation is limited by the TX-AGC, 
it is not distorted extremely like in the clipper method. 
In AM mode, the sensitivity is controlled so that modu- 
lation does not exceed 70%. 

The TX-AGC is required to stabilize the DSP modula- 
tor operation. The modulator may operate without us- 
ing the AGC by reduction of the gain and input level, 
but it cannot be completely turned OFF. Care must 
therefore be taken when measuring the ALC proper- 
ties and frequency characteristics. 
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CIRCUIT DESCRIPTION 


AT Unit (Auto Antenna Tuner) 


When the AUTO/THROUGH switch is set to AUTO, 
ATA goes LOW, the AUTO/THROUGH switching relay 
K1 is executed, and AT is inserted to prepare for tun- 
ing. If "RX AT ON" is set in menu No.8, AT is inserted 
during reception. If the position of variable capacitor 
VC1 or VC2 is not the preset position of the band, pre- 
setting is performed. The AT tune and transmission do 
not occur until presetting ends. 

When AT TUNE is turned on with this condition, 
ATS goes HIGH, the CW mode is set, and the trans- 
mission Output becomes about 10W. If the SWR is 
lower than 1.2, the tuning is completed and auto an- 
tenna tuning ends. If the SWR is greater than 1.2, the 
motor control pulse duty (described later) is controlled 
according to the SWR. 

The SWR can be set to 1.6 after AT tuning by turning 
menu No. 33 "TUNE WIDE" ON. 

The motor speed is determined by a microcom- 
puter. Its direction is controlled by phase comparator 
IC1 and amplitude comparator IC6 if the APRE is LOW, 
and controlled by the microcomputer if the APRE is 
HIGH. 


AT UNIT (X53-3340-02) 


Forwardwave/ 
reflected wave 
detection circuit 


Voltage/current 
component 
detection 


1C1,6 


Phase/amplitude 
difference 
detection 


ee 
Po | rine i 8 


@ Auto tuning mode 

The transmission power from the final section via 
the filter section is passed through the current/voltage 
detection transformer L1 and L2, which use a troidal 
core. The current and voltage components detected 
here are rectified by the waveform rectification circuit 
consisting of D4, D7, Q1, and Q2, and then the phase 
is compared by IC1. The output signals (O and Q) from 
pins 8 and 9 of IC1 are passed through the switch by 
|C2 and are applied to motor drive IC IC4. Variable ca- 
pacitor VC1 is rotated by the motor M1 so that the 
phase difference of the voltage and current compo- 
nents decreases. 

The voltage and current components detected by L1 
and L2 are rectified by diodes D1 and D2 and are ap- 
plied to the comparator of voltage comparison circuit 
IC6 as the amplitude component. The comparator out- 
put is passed through switch IC3. Motor M2 is driven 
by another motor drive IC IC5 and variable capacitor 
VC2 is rotated in the direction that decreases the am- 
plitude difference of the voltage and current compo- 
nents. 

Variable capacitor VC1 for capacity adjustment is 
therefore controlled so that the current and voltage 
phases match. Variable capacitor VC2 for resistance 
adjustment is controlled so that the current and voltage 
amplitude difference decreases. SVWR becomes 1 
when the phases match and the amplitude difference 
iS zero. 


Filter section 


AT2 
Matching circuit 


VR101 
VR102 


Motor 
driver 


0 OUT 


DIGITAL UNIT 


Fig.9 AT unit block diagram ry 
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The speeds of motors M1 and M2 are determined 
by the duty cycle of the pulse input to control input pin 
8 of IC4 and IC5, and controlled by the standing wave 
ratio (SWR) calculated by the control unit CPU. 

Pulse signal SPED output from the control unit is 
passed through Q5 : DTC114EK, amplified by Q4, and 
input to |1C4 and IC5 as a control pulse. 

If the SWR is 2 or more, the duty cycle of the motor 
drive voltage pulse is 100%. If the SWR is 1.5 to 2, the 
duty cycle becomes approx. 80%. If the SWR is less 
than 1.5, the duty ratio becomes approx. 50% and the 
motor runs at low speed. 

The matching circuit is T type, and the tap position 
from 1.8 to 30MHz is switched by seven relays K101 to 
K103 and K105 to K108. 

Position detection volumes VR101 and VR102 are 
linked to the rotation axes of variable capacitors VC1 
and VC2 with a gear ratio of 1: 1. The voltages of 0 to 
5V (POD1 and POD2) are generated according to the 
capacities of the variable capacitors. This position volt- 
age data is sent to the microprocessor in the control 
unit through the analog to digital converter, and is used 
as the reference voltage in the feedback control sys- 
tem, such as for preset tuning. The same signal is also 
used for presetting data and end-detection. 

The volume used by the TS-870S is anormal one, 
not an endless one. Since the rotation angle of this 
volume is limited, the rotation range is from the mini- 
mum Capacity to the maximum capacity plus allow- 
ance. 

By this control, like the preset tuning, which will be 
described later, POD1 and POD2 are monitored by the 
microprocessor. If the lower limit voltage of 0.6V or 
the upper limit voltage of 4.2V is reached, the micro- 
processor detects that the voltage is close to a limit. 
To return the voltage to the opposite side, APRE is 
made HIGH. If the variable capacitor is VC1, and the 
voltage is close to the lower limit in respect to POD1, 
the voltage near the upper limit is output. If the voltage 
is close to the upper limit in respect to POD1, the volt- 
age near the lower limit is output. 

The other variable capacitor VC2 outputs the voltage 
read by POD2 as it is. If the variable capacitor voltage 
exceeds the specified limit, it returns to the other limit. 
The other variable capacitor remains in the same posi- 
tion. 


CIRCUIT DESCRIPTION 


If the APRE is HIGH, the motor rotation direction is 
determined by the CPU unless auto tuning is per- 
formed. 

The logic for PR11 to PR22 is the same as for IC4 
and IC5 : BA6109U2. The signal output from the digital 
unit passes through IC2 and IC3 : TC4066BP and en- 
ters [C4 and IC5. 


PRT | PT PRT | PD 
Motor 
eS oe 
(Repel e 
Noe Osan 7S 


@ Preset tuning 

When tuning ends, the position of the variable ca- 
pacitor is stored in memory by the microprocessor as 
preset data for that band. 

When the band is changed after tuning is performed 
in another band, APRE goes HIGH, the motor is con- 
trolled by the microprocessor, and preset tuning is per- 
formed. During preset tuning, auto tuning or signal 
transmission Is inhibited even if the AT TUNE switch is 
pressed or transmission becomes ready. 

The initial preset-data when the microprocessor is 
reset includes standard data for a 50-ohm load on each 
band. 


@ Preset memory band 
30kHz <f 
1.850MHz < f 
2.010MHz < f 
3.525MHz < f 
3.575MHz < f 
3.725MHz < f 
4.490M#Hz < f 

- 7.030MHz < f 
7.100MHz < f 
7. 490MHz < f 

10.490MHz < f 

14.100MHz < f 

14.490MHz < f 

20.990MHz < f 

21.150MHz < f 

21.990MHz < f 

25.490MHz < f 

29.000MHz < f 
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CIRCUIT DESCRIPTION 


Standby Control and Timing 


Standby control and timing are carried out by using 
software for the main CPU in the control unit (X53- 
356X-XX). The control signals for the control unit are 
listed below. (See Figure 10 for each timing chart.) 

SS: Standby switch input signal. Active LOW. 

KEY : Keying input signal from the keyer. Active 

LOW. 
TXC : Transmission output signal. Active HIGH. 
Same timing as TXB. 

RXC : Reception output signal. Active HIGH. Same 

timing as RXB. 

CKY : Output signal. Active HIGH. 


With the SS line 


Fig. 10 Transmit/receive signal timing chart 
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CIRCUIT DESCRIPTION 


Digital Control Unit 

The TS-870S digital control circuit has a multiple 
chip configuration centered around the main CPU (IC6 : 
M37702S4BFP), and consists of a 64K ROM (IC12: 
27C512RJLVC), an 8K RAM (IC8 : LC3564QME-10), 
and an extended 1/O (IC16, 1C22, 1C23 : CXD1095Q). 
This circuit controls about 60 different input and about 
80 different output signals. 

Figure 11 is a digital control block diagram. 
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@ Address control 

The main CPU operates in the microprocessor 
mode in which the external ROM is used. The 
memory is configured as shown in the memory map, 
and the main CPU A12 to A15 and DO signals and IC14, 
IC17, 1C18, and IC19 are used to generate a chip select 
(CS) signal to select and access an IC. (Figure 12) 
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CIRCUIT DESCRIPTION 


IC6 : CPU 


Fig. 12 


@ Encoder circuit 

The main encoders are magnetic rotary encoders, 
and the click, RIT, SHIFT, and WIDTH encoders are 
contact-type rotary encoders. 

The main encoder pulses are read directly by the 
main CPU. 

The other encoder pulses enter the gate array (IC20 
and 1C21 : LZ92K371), and are read through the main 


WIDTH 


RIT/XIT 


SHIFT 


VFO. CH/M. CH 


CS IC 19-14-05 
CS 1C19-15-Q4 
AO 
RD 


1C23 : EXT 1/0 

1C22 : EXT 1/0 

IC16 : EXT 1/0 

IC20 : GATE ARRAY 
1C21 : GATE ARRAY 
1C12: ROM 

IC8 : RAM 


TC74VHC573F 


Address control circuit 


CPU data bus. The gate array is selected by the latch 
(IC19 : TC74VHC573F) 04 and Q5. The CK1, CK2 or 
CK3, CK4 encoder is selected by AO of the gate array. 
Encoder data is output to DO to D7 by making the read 
signal (RD) LOW when the chip select (CS) signal is 
LOW. |1C25 and IC26 absorb encoder pulse chattering. 
(Figure 13) 


15V 


CPU 
DATA BUS 


LZ92K371 


LZ92K371 


CPU 
DATA BUS 


Fig. 13. Encoder circuit 
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CIRCUIT DESCRIPTION 


@ System reset and RAM backup 

The power monitor circuit (Q1, Q2, D4, D5, R6) 
monitors the power supply voltage. If the voltage is 
LOW, the circuit outputs a LOW signal to the INT1 port 
of the main CPU and the IRQ2 port of the microproces- 
sor in order for the electronic keyer to stop operation. 
At the same time, the battery backup IC (IC5 : 
MB3780A) backs up the RAM with a lithium battery. 

If the power supply voltage becomes normal, a 
HIGH signal is input to the INT1 port and the IRQ2 port, 
and the main CPU is initialized by the battery backup IC 
after the time constant set by C56 and C57. The opera- 
tion resumes and power is supplied to the RAM from 
the outlet. (Figure 14) 
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Fig. 14 


System reset and RAM backup 


@ Analog Signal Input 

The main CPU incorporates an 8-channel analog-to- 
digital (A/D) converter, and in addition, has a multi- 
plexer (IC9 and IC13 : TC4052BF) for entering 16-chan- 
nel analog signals. Incoming analog signals are con- 
verted by the main CPU to digital values, which are 
used as digital data. 


@ Display ; 

Since the TS-870S uses a negative LCD and a fluo- 
rescent display tube. 

The LCD is lighted with half a duty by the LCD 
driver, and the fluorescent display tube is lighted by an 
inverter. 

The LCD driver data is set by the clock signal 
(UCK1), data signal (UDA1), and enable signals (ENL2, 
ENL3). The blanking signal (BLANK) turns the LCD 
driver OFF, and the dimmer signal (DIM) changes the 
inverter duty for dimmer. 


@ Key scan 

The PBO and PB7 of IC23 and O2 to O8 of IC501 
form a keyboard matrix. A key scan signal (a negative 
pulse) is output from the O2 to O8. One column corre- 
sponding to the PBO and PB7 is selected, and the state 
of that switch is read. When the switch at the intersec- 
tion of the matrix is pressed, the PBx port bit goes 
LOW. Thus, which switch is pressed can be detected. 
The key chattering is eliminated by software. (Figure 
15) 
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(SEND) (4CH) (MR) (CLR) manices 
(ENTER) (SSB) (A=B) (MENU) (DOWN) (RIT) (NOTCH) xg C23 
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Fig. 15 Key scan circuit 
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@ PLL and DDS data ; 

The TS-870S has three PLLs and three DDSs in the 
PLL section in the RF unit. The main CPU sends data 
to the PLL ICs and DDS ICs according to the displayed 
frequency. The PLL ICs provide unlock (UNL) signals. 
If one of the PLLs should unlock, the display indicates 
that the PLL is unlocked (Err-FE). 

The TX-RX unit also has a PLL IC, to which the main 
CPU sends 46.32MHz data. The PLL IC also outputs 
an unlock signal (PLUL), and if a PLL is unlocked, an 
unlock message (Err-FD) is displayed. 
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@ AT control 

The AT control inputs the variable capacitor position 
data (POD1, POD2, analog data input), forward wave 
voltage and reflected wave voltage (VSF, VSR, analog 
data input) for SWR calculation in the main CPU, and 
Outputs the motor normal/reverse rotation control 
(PR11, PR12, PR21, PR22), motor speed control signal 
(SPED), and motor contro! switching signal (APRE). 

SPED switches the motor rotation ON and OFF dur- 
ing AT tune and presetting by PWM with the duty cycle 
related to the SWR value. 

APRE changes the motor normal/reverse rotation 
control to analog control for AT tune, and to digital con- 
trol for presetting. 

PR11 to PR22 control the motor normal/reverse ro- 
tations and stop when the motor normal/reverse con- 
trol signal is controlled digitally. (Figure 16) 
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1C23-23-PD3 


Fig. 16 AT control 
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CIRCUIT DESCRIPTION 


@ IF filter switching 

The IF filter switching signal from the control unit is 
controlled by PCO to PC2 (pins 11 to 13) of 1C23 and 
sent to the RF unit and final unit connection section. 

The RF unit selects the 8.83MHz IF filter, and the 
final unit connection section selects the 455kHz IF fil- 
Lele 

The IF filter select signal is automatically interlocked 
with the WIDTH control. 
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Table 9 IF filter selection 


@ Receive band-pass filter selection 

The RF BPF signal from the control unit is sent from 
PC6 (pin 17) of |C23 to the RF unit as serial data. The 
serial-to-parallel converter (TC9174F) in the RF unit 
converts serial data to parallel data and switches be- 
tween band-pass filters. 


@ Transmit low-pass filter selection 

The LPF signal from the control unit is sent as serial 
data from PC1 (pin 12) of IC16 to the final unit filter 
section via the final unit connection section. The serial- 
to-parallel converter (TC9174F) in the final unit filter 
section converts serial data to parallel data and 
switches between low-pass filters. 


@ PLL VCO data 

The RF unit PLL section switches between VCOs 
according to the VCO band data (VBO to VB3) output 
from PC4 to PC7 (pins 15 to 18) of IC16 in the control 
unit. 


@ Electronic keyer 

The TS-870S uses a dedicated IC (IC24 : 
68HC05G2419553) to control the electronic. keyer. 
The main CPU CH1 to CH4 signals switch operations 
to the electronic keyer IC (keyer microprocessor). 

The keyer microprocessor controls the electronic 
keyer according to KEY SPEED VR data, DOT/DASH 
signal, and CH1 to CH4 signals switch operation sig- 
nals from the main CPU. 

The keyer microprocessor is normally at the standby 
mode (power save mode). Each control signal is con- 
nected to PB7 (pin 77). When this port is LOW, the 
standby mode is terminated. 

When the standby mode is cancelled, PA7 (pin 30) 
outputs a HIGH signal. It is used to determine which 
control signal is active : CH1 to CH4, KEY SPEED VR 
data, or DOT/DASH signal. 

PA2 (pin 25) is an input/output port that inputs KEY 
SPEED VR data and outputs contro! signal (HIGH) for 
VR data determination. 

When a HIGH signal is output from PA2 (pin 25), 
C114 is charged. KEY SPEED VR data is calculated 
until C114 is discharged and the port goes LOW. 

IRQ2 (pin 41) is an interrupt port that detects power 
supply voltage drop. When this port detects it, the 
standby mode is entered. 

The keyer microprocessor outputs the key down 
and beep signals. The key down signal is input to 1C22 
(PC4 : pin 15), and the main CPU controls transmission 
and reception. The beep signal is input to 1C29 
(TC7S32F : OR gate) and output to the TX-RX unit as 
CRY 

The TX-RX unit determines the key jack ON/OFF and 
CKY level and outputs sidetone. 
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Frequency (MHz) RF BPF (RB) 
Upper limit R 


Lower limit 
15.49 
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16.99 
17.49 
1799 
18.49 
18.99 
19.49 
USKSS) 
20.49 
20.99 
21.49 
21.99 
22.49 
22.99 
23.49 
23.99 
24.49 
24.99 
25.49 
25.99 


15.99 
16.49 
16.99 
17.49 
WARS, 
18.49 
18.99 
19.49 
19:99 
20.49 
20.99 
21.49 
21:99 
22.49 
Zag 
23.49 
23.99 
24.49 
24.99 
25.49 
25.99 
26.49 


26.99 


28.49 
28.99 
2929 
2g:99 


NTN N 
alas ro 
ol] IS 
o}o oO 


26.99 
27.49 
27.99 
28.49 
28.99 
29.49 
29:99 
30 


CIRCUIT DESCRIPTION 


Xx TX 
10 10 
r 
12 12 


6 


LOo-G6/US 


0 


0 


ERE VCO mae 
Av BAleG-tsD N 


1 


0) 23 


bO7-OlUO 


32 


Cl 


@ Function of IC pins 
1) CPU : M37702S4BFP (Control unit IC6) 


N 


Oo} O01] W 
oo 


INT1 
7 INTO 
8,9 

10, 11 
12513 


TA4IN, TA4QUT EDPI-EDP2 
TA3IN, TASOUT 
TA2IN, TA2ZOUT 


14 P53 
15 TA1OUT 
18 Pa7 
19 P46 
20 P45 
22 P43 
23 PHI 

RY 
25 HORD 
26 BYTE 
27, | CNVss 


28 RESET 
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BOVR 


2930 Xin, Xout 
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RCUIT DESCRIPTION 


VPRC, VMON, VAGC signal 

Reset signal output 

Analog switch select control signal B, A 
Power switch inhibit signal 

14V voltage drop inhibit signal 


Main encoder pulse input 


sfel= 


AF mute signal 


AT motor speed control 
O | LCD andLED serial data 
LCD and LED serial clock 
LCD all off control signal 
RF mute signal 

Ower on control signal 
EPROM clock 
EEPROM data 


m 


O 


= 


al 


Bus wait cance! 
Hold state cancel 
External data bus width 8 bit setting 


Active level 


a gy (es 0 
Bone Sadie 


ia tele 
ee ied. ak 


: 
F 


HE | 
F 


Initial state 


Reset signal input 


Clock signal input 


61~64 | P87~P84 PBO~PB3 
ee 

65 TXDO TXDO 

66 {| RXDO RXDO 

67 P81 RTSO 

68 CTSO CTSO 


74 AN? ADR7 
75 AN6 ADR6E 
76 ~=S«|:«sANS ADRS 
77 ANA 
78 +| ANS ADR3 
79 AN2 ADR2 

BOS) ANTS eta: 


Read/write signal 
VO} Bus 


O 


Logic key CPU control 0~3 
Personal computer interface serial output 


Oo 


Personal computer interface serial input 


Personal computer interface RTS 


Personal computer interface CTS 


| 


Forward wave voltage (VSF) 
Reflected wave voltage (VSR) 


O 
ae ab 
a a at a 


ALC meter analog input 


45~60 | A15~A0 O | Address output 
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2) CPU : 68HC05G2419553 (Control unit IC24) 


|PinNo. | Portname | /0 Function Active level | Initial state 

aan 

CH4 to CH1 switch input signal from IC6 wl 

MORES A Dea a NE Sa 
14 Unconnected 


———- 


= 
oO 


VDD 
18,79 


= 
(o>) 


a 
~N 


~5 
0 


21, 23_| OSCI, OSC2 SuiLG. eae meee, ete tice a 
DOT input 


PAO 

PAI DASH Dash input 
A2 

PA7 


in) 


(=) oO} &] Ww 


E SPEED VR /O | KEY VR data determine port 
26~29 | PA3~PA6 


int contro 


Inhibit determine control signal H 


31-83 
[ies Sor aa aa 
Hie ge i aa 
37 PG6 

38 


He 
Ga) 
a 
feo et |p PGe ee easy an | Unused lama 
seep Pe Cae ee eee 

a 

iia 

wn 

wil 

O 


39~44 | PCO~PC5 ea acer epee area | 
45 IRQ2 sleep 14V voltage drop determine inhibit port 
UATsocl ee a noe caaeak = sent (eh | AT 


——_— 


Unused 


Message busy signal 
a 
50 PD2 | Unused 


51 PD3 Beep output signal 
52 | PDA hes. a OT I LECT Te ee eT AE 


pbc O 
53 PD5 KEY O | Key signal output 
Unused 


Unconnected 
Unused 


PEO~PE3 


PHO~PH7 ee 
[ce PAO Rae ea EY 

7 | P87 a 
fegee OeM e eer oe eeera meee (tT 


Unused 
Unused 
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3) Extended I/O : CXD1095Q (Control unit IC16) 


Port name 


NC 

‘| PB1~PB5 
| PBE 
PB7 
Vss 


PE4s PES 
PC6 


new 


Pin name 


SHIMO1~SHIMO5 ae Destination determine port 
50W switch signal 


Unlock signal 


Serial/parallel convert enable 

Serial/parallel convert data 

Serial/parallel convert clock 

Control signal except FM transmit mode 
CO band data 

VCO band data 

VCO band data 


VB3, VB2 
VBI 


No 
fS 


SPEIRS EE: 


20__| PDO 
71 PLE 
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DDS3 enable 
DDS2 enable 


| 
2) og) Hie 
— 


a6 
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Function Active level | Initial state 
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29 PD? DLE1 O | DDS1 enable H L 
30-32 | B0-02 v0 | Bis ae Eg | 
35~39_| D3-D7 ee ee 
40 CLR et Port E output register clear 
41 ODEN | 1 | Output disable L 
42 _'| Vss 
43 | WR Tt | Write signal L 
aa RD i 
45 cS |_| Chip select signal 
46-48 | AO~A2 |_| Address signal an lh Le ee 
<9 | PEO eT i 
50 | PEI P TSI |_| External AT TS input 
51 NC —1— 
52 PE2 MBSY |_| Electronic keyer busy signal ae 
oo RES |_| Unused pene): By eee 
54 PAO PTTO O | External AT TT output H L 
5 [Pat PISO : 
6 | PAL Of Used 5 |) aa 
58 VDD 
3 
LOGKEY 
SHIMOO 


bOo-O/U0 
CIRCUIT DESCRIPTION 


4) Extended I/O : CXD10950 (Control unit IC22) 


[PinNo.| Portname | Pinname [VO] __——~——~=~SC=*unction ———~=~S*«* tv vel | ial stat 
cE Sagi EE TES SRR Pa Sc fc 
Loe one anal yee LOS ke aa PRS cera 
Re rm ee ee | ae a ek reel arene nee ey | Abert | 
PC1 iake ee a Electronic keyer connecting determine signal L 


Key input signal 


16 RCS PLUL | PLL unlock in DSP L 
rr feces com [1 | RUS EOM signa : 


| | VS-2 busy signal 


DSP reset signal Normally "H" 


Serial/parallel convert clock signal 
23 PD3 UDA22 O | Serial/parallel convert data signal 


DRU-3 enable signal 


28 PD6 STR O | VS-2 start signal 
29 POT Le Wu ee maa 


Port E output register clear 


a1] ODEN [ere ETT mg a 
er ae ay eed ee 
a Sea aeea| 
44 RD ik: tetoepiedeeme (cd Read signal ih ke 
a _|¢s (Le a a ae EE a ee a ee Te 
46-48 | AO-A2 | ——S~*dt (Ares signal 


O | DSP enable A E H 
ie H 


O | DSP enable B 


52 HRW | © | DSP RW signal H 
53 PES O | Unused if 
54~56 | PAO~PA2 O | DSP address signal 


57 | Vss aepente sey ey ast 


Unused 


eee | 
OO RAL OT P BEEP O | Beep output signal H (a 
SOioce PAS ee Pf SREKY 2) Pet: | Transmit output control signal zi H ls 
PAXC 0 
Ce aa a ee 
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CIRCUIT DESCRIPTION 


5) Extended I/O : CXD10950Q (Control unit IC23) 


ez NC 
3~9 PB1~PB7 


17 PC6 


Port name 


18 | PC7 


Pin name 


PK1~P K7 


O | AT motor 2 control signal L 


50 Pie 


Ls | 
ees [i | Chip select sone RSG | 
oscil Jet Tala |_| Address signal 
Cee Go a aa PEO PTHP 


SS 


51 NC 
52 PE2 
ee 
Oe) PE3 
54 PAO P DIM 


P ENL3, P ENL2 


WOT Funston] hive level nal state 


|_| Key matrix input i 


AT motor contro! signal L 


Dk aes 
O L 


Port E output register clear 
Output disable 


Write signal 
Read signal 


| Microphone PTT switch signal 


Unused 


O | Dimmer control signal 


Switch serial/parallel convert enable H a 


ea i i i_ 
Key matrix input L 
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CIRCUIT DESCRIPTION 


TX-RX Unit (DSP Operation) 
@ Outline 

The TS-870S uses the DSP to carry out various pro- 
cessing aS compared with the conventional models. 
They include the following: 

- Modulation and demodulation 

- Filter processing 

- AGC processing (S-meter data output) 

- Mic amplifier AGC processing 

- VOX processing 

- Voice equalizing processing 

- Noise processing (noise reduction, beat cancel, 

automatic notch) 

- Speech processing (COMP meter data output) 

- Squelch processing 

- Sidetone and beep generation 


The commands and data for the microprocessor are 
listed below (see page 42). 

The TX-RX unit circuits are divided into the analog 
section that processes analog signals and digital sec- 
tion that processes digital data. The interface between 
the analog and digital sections is the analog-to-digital 
converter (IC25 : AK5340-VS) and digital to analog con- 
verter (IC16 and IC27 : AK4318-VS, IC34 : PCM69AVU). 


2SC2714(Y) 
20MHz 
© > 


PLL CONTROL 


Hem x VOL CONTROL 
HOST I/F BUS 


oe 


2SC2714(Y) 


64.22MHz 


PLD 
7032LC44JLQ* 
(TIMING 


8KW RAM 
MCM56824AFN20 


or 
MCM56824AFN25 


DSP A 
DSP56002FC40 


The unit has another digital to analog converter (C26 : 
M62363FP) for VCA (electronic volume : M51131L) 
control. The volume is controlled directly by the micro- 
processor in the control unit (the volume is not con- 
trolled by the DSP). 


Digital section 

The digital section is explained below. Figure 17 isa 
digital section block diagram. 

The digital section consists of two DSPs (IC1 and 
IC2 : DSP56002FC40), RAM (IC7 : MCM56824AFN2*), 
three ROMs (IC4, IC5, |C6 : 27C256PCJJ**), and gate 
array (IC3:MBCG24173-6173) and PLD (ICQ: 
7032LC44JLQ*). The TX-RX unit has a PLL, but it is 
included in the digital section for convenience. * indi- 
cates the version number. 

The PLL in the TX-RX unit is controlled directly by 
the microprocessor in the control unit, and clocks of a 
fixed frequency of 46.32MHz are generated. This cir- 
cuit forms a VCO consisting of Q8 : 2SK210(GR), Q9 
and Q10 : 2SC2714(Y). Q8 is an oscillator and Q9 and 
Q10 are buffer amplifiers. Q5, Q6, and Q7 comprise an 
active low-pass filter. This low-pass filter converts the 
output from PLL IC 1C15 : MB86001PF to DC voltage 
and sends it to the VCO. 


HOST I/F BUS 


Wait 
control 


DSP B 
DSP56002FC40 
(SUB) 


40MHz 


GATE ARRAY 
MBCG24173-6173 


Wait control 
Wait control 


32KB ROM] |32KBROM] |32KB ROM 
27C256 27C256 27C256 
EE eS 


32KW ROM 


Fig. 17 Digital section block diagram 
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Figure 18 is a block diagram of the PLD (Program- 
mable Logic Device). The clock with a sampling fre- 
quency fs (45.234375kHz) is generated from the 
46.32MHz clock produced by the PLL in the TX-RX unit 
by the clock divider in the PLD. This clock is used for 
data transmission and reception between the analog- 
to-digital and digital to analog converters and gate array 
and data transmission and reception between the gate 
array, DSP, and the analog to digital and digital to ana- 
log converters. The PLD forms part of the bus control 
circuit for sharing the RAM and ROM with two DSPs 
and the circuit that accesses the ROM. 

The gate array is used as the interface between the 
analog to digital and digital to analog converters and 
the DSP. Data is received from the analog to digital 
converter, or transmitted to the digital to analog con- 
verter, and each DSP is interrupted in the 1/fs sampling 
intervals. The gate array interfaces two DSPs for com- 
munication, and the two other DSPs control the bus for 
sharing the RAM and ROM. 

The DSP has a 24 bit fixed-decimal DSP. It Operates 
with the 40MHz clock, but the external 20MHz clock is 
given to the DSP. The DSP operates the 40MHz clock 
generated in the PLL in the IC. The clock is pro- 
grammed to be output to pin 123 (CKOUT) of the DSP. 
Transfer of commands with the microprocessor is car- 
ried out through the host interface of the DSP. 

The ROM and RAM are shared by two DSPs. When 
one of the DSPs is being accessed, the other DSP 
waits. It is carried out by the gate array and PLD. 
Three 8 bit ROMs are used to implement 24 bits. 

The analog to digital converter (IC25 : AK5340-VS) is 
an 18 bit A-> type ADC for audio equipment. There are 
two channels, R and L. The R channel is used for the 
receive signal and the L channel is used for the micro- 
phone input signal. The digital to analog converter 
(IC16 and IC27 : AK4318-VS) is a 18 bit A-X type DAC 
for audio equipment. The digital to analog converter 
has two channels like the analog to digital converter : 
IC16 uses the R channel for the beep signal and the L 
channel for the transmit signal, and 1C27 uses the R 
channel for the monitor signal and the L channel for the 
decode signal. Another digital to analog converter 
(IC34 : PCM69AU) is an 18 bit DAC for audio equip- 
ment, and uses the Rch for AGC and the L channel for 
audio signals in FM. 


WTB (GATE ARRAY side) 


46.32MHz 


q 
, 


11.58MHz : SK2 


2.895MHz : BCK, NBCK 


45.234375kHz : 
(=Sampling freq : fs) 
LR,WCK,FS,FL,FR,LRS,LRD 
TIMING CIRCUITS 


BGA 
BRA 


BUS 
CONTROL 
CIRCUITS 


WTB (DSP B side) 


CLKB (40MHz) 


ROM 
ACCESS 
CIRCUITS 


A15 
PSA 


ROMS 


Fig. 18 PLD block diagram 


@ Flow of transmit/receive signals 

Flow of transmit/receive signals is explained below, 
together with the analog and digital sections. Flow of 
receive signals is explained first. See Figure 19. 

The receive signal input from pin 3 (RIF) of CN1 is 
amplified by IC43 : NJM5532M. If a HIGH signal is in- 
put to RIF, its amplitude is limited to prevent any signal 
that exceeds the input range to the analog to digital 
converter (IC25 : AK5340-VS). The signal is passed 
through the band-pass filter and buffer amplifier, and 
its frequency is converted by the mixer (IC18: 
MC74HC4053F). The frequency of the receive signal 
is about 1/4 of sampling frequency fs. The fs/4 fre- 
quency is the most stable frequency for digital signal 
processing. The receive signal of the fs/4 frequency is 
passed through the buffer amplifier, amplified by am- 
plifier IC21 : NJM4560M, and converted to digital data 
by the analog to digital converter (IC25). 
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This data is read into the gate array (IC3: MBCG 
241873-6173) in sampling intervals 1/fs. The data read 
into the gate array is fed to the DSP in 1/fs for process- 
ing. DSP A (IC1 : DSP56002FC40) carries out auto 
notching, demodulation, noise processing, and 
squelch processing, and DSP B carries out AGC and 
filter processing. 

AGC data, one of the DSP B operation results, is 
sent to the digital to analog converter (IC34: 
PCM69AU) from pin 33 of DSP B (IC2: DSP56002 
FC40) in 1/fs intervals. AGC data is converted to an 
analog current by IC34, and converted to an analog 
voltage by the I-V converter IC35 : AD822AR, and is 
output to the RF unit as the AGC voltage. The AGC 
voltage is reversed by the reversing amplifier IC35 : 
AD822AR, and the S-meter voltage used for packet 
communication is generated and output from the 
SMET terminal of ACC2 (J5). 


LIMITTING IC25 
AMP 455kHz BUFF POTAECAOSEE BUFF AMP AK5340-VS 


“te ETL > ee = Banal: 


1C43 1c21 
NJM5532M 9scz 121) 28C77 12KiS) NJIM4560M 
AMP 
EN Ww Misr atcael ata About 11.3kHz 
LO4 
Q12 
28C2712(Y) 


DSP A 


GATE ARRAY 
IC3 


The digital data demodulated by two DSPs is sent to 
the gate array in 1/fs intervals. The data is sent to the 
digital to analog converter (IC27 : AK4318-VS) from pin 
68 of the gate array in 1/fs intervals and converted to 
an analog signal. The demodulate signal converted to 
an analog signal is passed through the third low-pass 
filter 1C28 : NJM2100M. This low-pass filter eliminates 
the alias components. The demodulate signal then 
enters the VCA (IC29 : M51131L). The VCA attenuates 
and outputs the demodulate signal according to the 
voltage given to pin 8 of IC29. The voltage at pin 8 is 
the voltage corresponding to the rotational angle of the 
AF VOL, and is controlled by the microprocessor in the 
control unit. The demodulate signal is passed through 
the VCA, amplified by the AF amplifier (1C33 : LA4422), 
and output to the speaker and headphone. 

Demodulation data used for packet communication 
is passed through low-pass filter 1C28 : NJM2100M, 
then attenuated by the VCA IC31 :M51131L. The at- 
tenuation amount is determined by the value set on 
the menu. The signal is passed through the VCA and 
ACC2 (J5) through the buffer amplifier Q17 : 2SC 
2412K(S), and output to the TNC. 


1C27 


AK4318-VS  10.6kHz VCA AF AMP 
ies OSPO1 
C29. MONI 1C33 
Ney M51131L yoice LA4422 
VCA BUFF 
ANO 6 JS ACC2 
ANO 
MBCG24173-6173 IC31 Q17 
M51131L INVAMP —  95¢2412K(S) 
6 JSACC2 
SMET 
\ 
Y I-V CONV. 1C35 
AD822AR 
espn p> 5 CN11-6 
1C34 135 


Bcesoner ese Beesend2r C40 PCM69AU AD822AR 


Fig. 19 Flow of receive signal 
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Then, flow of transmit signals is explained below. 
See Figure 20. If the mode is SSB, FM, or AM, the 
signal from the microphone Is input. The signal enters 
the TX-RX unit through CN4. The signal is amplified by 
amplifier C22 : AD822AR, and goes to the multiplexer 
(IC23 : MC74HC4052F). The multiplexer is used to 
switch between the microphone signal, the play signal 
from the DRU-3 (option), and packet signal. The signal 
passing through the multiplexer is amplified by ampli- 
fier |C24 : NJM2100M, and converted to digital data by 
the analog to digital converter (IC25 : AK5340-VS). The 
data is read into the two DSPs in the same way as for 
the receive signal. In transmit mode, DSP A carries out 
modulation, speech processing, and carrier signal gen- 
eration in CW, FSK, and FM modes, while DSP B car- 
ries out VOX processing, voice equalizing processing, 
preemphasis processing (in FM mode), and micro- 
phone amplifier AGC processing. 

The DSP does not perform modulation in FM mode. 
The DSP sends a 455kHz carrier signal from pin 1 (TIF) 
of CN1, adds subtone to the carrier signal, 
preemphasizes sounds, and limits the amplitude. 
Preemphasized audio data is sent from pin 33 of DSPA 
(IC1 : DSP56002FC40) to the digital-to-analog con- 
verter (I\C34 : PCM69AVU) in 1/fs intervals, and con- 
verted to an analog current. The analog current is con- 
verted to the audio signal of the analog voltage by the 
|-V converter IC36 : NJIM4560M. 1C36 also serves as 
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the third low-pass filter that eliminates the alias com- 
ponents of the audio signal. The analog audio data sig- 
nal is output from pin 3 (FMD) of CN3 to the PLL sec- 
tion. 

The data modulated by the two DSPs (including FM 
carrier data) is sent to the gate array in the process as 
the demodulated signal. The signal is sent from pin 60 
of the gate array to the digital to analog converter (IC16 
: AK4318-VS) in 1/fs intervals, and converted to an ana- 
log signal. The frequency of this signal is fs/4. The 
analog modulated signal is passed through the third 
low-pass filter 1C17 : NJM2100M to eliminate alias 
components. The signal is converted to the 455kHz IF 
signal by the mixer (IC18 : MC74HC4053F) and two 
ceramic filters (CF2 and CF3), and output from pin 1 
(TIF) of CN1. 

Monitor data, one of the DSP operation results, is 
sent to the gate array in the same process as the de- 
modulate signal. Like the demodulate signal, the sig- 
nal is sent from pin 68 of the gate array to the digital to 
analog converter (IC27 : AK4318-VS), and converted to 
an analog signal. The analog sidetone signal is passed 
through the third low-pass filter |C30 : NJM2100M and 
attenuated by VCA (IC31 :M51131L). The attenuation 
is determined by the rotational angle of MONI! VOL. 
The flow of the signal after passing through the VCA is 
the same as for the demodulate signal. 


EHH 


1C17 Q15 
NJM2100M Pa GKS) Bees 2SC2412K(S) 
About 11.3kHz 
5.3kHz VCA AF AMP 
MONI 
O SPO1 
AF 
1C31 BEEP IC33 
M51131L = voice - LA4422 
I-V CONV. & 


LPF 7.0925kHz 


Aha 


1C36 


PCMESAU NJM4560M 


Fig. 20 Flow of transmit signal 
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CIRCUIT DESCRIPTION 


@ Sidetone signal flow 

When the electronic keyer is pressed, the sidetone 
is output. The sidetone is processed by DSP A. 
Sidetone data, a DSP A operation result, is output to 
the speaker or headphone in the same process as the 
monitor data. See Figure 21. 


@ FSK tone signal flow 
The flow of the FSK tone signal is the same as that 
of the sidetone. See Figure 21. 


1C27 
AK4318-VS NJM2100M M51131L 


N 
{a) 


w 
Z2 
12) 
- 
Ww 
iS) 
wn 


FSK TONE DATA 


GATE ARRAY 
IC3 


MBCG24173-6173 


DSP A 
1C1 
DSP56002FC40 


Fig. 21 


Sidetone and FSK tone signal flow 


@ Beep signal flow 

When pin 6 (BEEP) of CN7 goes HIGH, DSP Asends 
beep data to the gate array in the same process as the 
demodulate signal. Like modulation data, the signal is 
sent from pin 60 of the gate array to the digital to ana- 
log converter (IC16 : AK4318-VS) in 1/fs intervals, and 
converted to an analog signal. The analog beep signal 
is passed through the primary low-pass filter IC19 : 
NJM4560M, and attenuated by VCA (IC29 : M51131L). 
The attenuation is determined by the value set on the 
menu. The flow of the signal after passing through the 
VCA is the same as for the demodulate signal. 


About 1kHz 


O SPO1 


1C16 IC19 IC29 
AK4318-VS NJM4560M M51131L 


- 


a 


IC33 
LA4422 


BEEP DATA 


GATE ARRAY 


MBCG24173-6173 


DSP B 


IC2 
DSP56002FC40 


Fig. 22 Beep signal flow 


@ DRU-3 recording and playback 

The DRU-3 is controlled by the microprocessor in 
the control unit. During the DRU-3 recording, the MIC 
signal amplified by the differential amplifier (1C22 : 
AD822AR) is input to the DRU-3, and recorded. During 
DRU-3 playback, the playback signal is input to the ana- 
log-to-digital converter by switching the multiplexer 
(IC23:: MC74HC4052F). When the DSP receives a 
command “VOX ON and DRU playback” from the mi- 
crocomputer, pin 38 of DSP B (IC2 : DSP56002FC40) 
goes HIGH and the SS line goes LOW. When the SS 
line goes LOW, the microprocessor sets the trans- 
ceiver to transmit mode. This operation does not occur 
at the playback sound level of the DRU-3. Even if no 
sound is recorded, the transceiver enters the transmit 
mode when a DRU playback command arrives while 
VOX is ON. See Figure 20. 


@ VS-2 audio signal flow 

The audio signal output from the VS-2 is not pro- 
cessed by the DSP. The signal is amplified by the AF 
amplifier, and output to the speaker or headphone. 
The VS-2 is controlled by the microprocessor. See Fig- 
ure 23. 


AF AMP 


y-COM 


CONTROL ok 35): 


1C33 
LA4422 


Fig. 23. VS-2 audio signal flow 


n 


41 


bO7-Ol1UO 


42 


CIRCUIT DESCRIPTION 


@ Commands and data transferred to or from the 

microprocessor 

To understand the DSP processing, the commands 
sent from the microcomputer to the DSP, and data 
sent from the DSP to the microcomputer are described 
below. 

For details of error status, see the error list (Table 
10). 


1) Microprocessor — DSP 
e Transmit mode 
e Transmit filter 
e CW rise (fall) time 
e FSK shift width 
¢ Squelch level 
¢ Applicable filter follow speed 
e SPAC interrelation time 
¢ Check mode operation setting 
e VOX delay time 
e AGC release time 
e TX AGC release time 
¢ AGC correction 
¢ TX equalizing 
e FM modulation 
¢ Processor compression level (LOW) 
e Processor compression level (MID) 
e Processor compression level (HIGH) 
e RX AF AGC gain (AM/FM) 
e RX AF AGC gain release time (AM/FM) 
¢ TX AGC gain (packet input) 
° Receive mode 
¢ Receive filter 
¢ CW pitch frequency 
e FM subtone frequency 
¢ Noise/interference elimination mode setting 
¢ Auto notch follow speed 
© Operation flag 1 
e VOX gain 
¢ RF gain (AGC) 
e TX AGC gain 
e AM modulation 
e Carrier level 
¢ Operation flag 2 


2) DSP > Microprocessor 
¢ S-meter data 
¢ Compression level data 
e Squelch status 
¢ Microphone level data 
e Error status 
¢ Check mode status 


[ErrorNo.[ ____Ewordescription——SOSC~*S 

aon ae TX-RX unit is not connected. 

a0, ae Main DSP stack error 

[02 | Main DSPivace enor SSCSC*d 

[03 [Main DSP software nterupt——SSSSC* 

[04] Main DSPSsirecestion 

[05 | Main DSP SSI exceptional reception 

05 | Main DSP-Scireception SS 
08 Main DSP SCI transmission 

OA Main DSP NMI 

OB Main DSP invalid command detection 

OC Command cannot be transferred from the main DSP 

to the sub DSP. 

RAM check error 1 


Gate array check error 
21 Sub DSP stack error 
22 Sub DSP trace error 


oe] Sub DSP software interrupt 
Sub DSP SSI reception 
Sub DSP SSI! exceptional reception 


23 
4 
5 
Sub DSP SCI exceptional reception 

2D 

2E 

FO 

FA 


Sub DSP invalid command detection 


Reserved 
Main DSP timeover error 


Table 10 Error list 
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CIRCUIT DESCRIPTION 


@ New function circuit 

The TS-870S noise processing, auto notch, line en- 
hancer, SPAC, and beat cancel functions are character- 
istics of the DSP digital signal processing. These func- 
tions and other features are described below. 


1) Auto notch 

The auto notch corresponds to the IF filter used in 
the previous models. It is an adaptive filter, and em- 
phasizes weak signals by tracking interfering signals 
automatically in the AGC loop (the reception gain in- 
creases). The notch filter has very good damping and 
frequency characteristics in the receiving bandwidth. 


2) Beat cancel 

The “beat cancel” corresponds to the AF filter used 
in the previous models. It also is an adaptive filter, and 
finds and removes beat components from the received 
signal. Unlike the notch filter, this filter removes mul- 
tiple beats, but it does not emphasize weak signals 
even if the beat is canceled. 


3) Noise reduction 

The TS-870S uses a line enhancer or SPAC to re- 
duce noise. One of these two functions should be as- 
signed to the N.R. key on the front panel. 

The line enhancer is an adaptive filter which does 
not attenuate the target signal, but attenuates only 
noise. If the conditions are not very bad, the S/N ratio 
can be improved greatly. 

Select SPAC to improve the S/N ratio effectively. 
SPAC stands for “Speech Processing System by use 
of Auto Correlation function.” It takes the periodical 
signal (target reception signal) and suppresses noise 
using the Auto Correlation function. Since SPAC takes 
reception signals with a certain time width, the signals 
become discontinuous and cause noise. 

Since the auto notch, beat cancel, and line enhancer 
are adaptive filters, their characteristics change accord- 
ing to the input signal. If the automatic tracking is set 
to OFF on the menu when the filter effect is good un- 
der good signal conditions, the effect does not change 
even if the conditions turn bad. 


4) VOX 

DSP processes the correlation between the re- 
ceived signal and signal from the microphone, and car- 
ries out the conventional anti-VOX processing. There- 
fore, TS-870S does not have anti-VOX. 


5) SSB modulation/demodulation 

TS-870S uses the PSN modulation/demodulation 
used for TS-950 and subsequent models. With the in- 
crease in the DSP operation precision, the side-band 
suppression has been improved in a very wide band- 
width from 25Hz to 6kHz (80dB or more for modulation 
and 90dB for demodulation). The PSN method does 
not eliminate all group-delay distortion because the Hil- 
bert converter uses an IIR filter. The TS-870S uses a 
linear phase shifter with a Hilbert converter containing 
an FIR filter. As the FIR filter can keep group delay 
constant, it does not cause group-delay distortion. 
However, as the group-delay itself increases, if the lin- 
ear phase shifter is set to ON via the menu, a signal is 
transmitted several ms after a voice enters the micro- 
phone. 


@ Analog section and other circuits 

The analog section and other circuits were de- 
scribed in the flow of transmission and reception sig- 
nals. This section describes the circuits that were not 
explained in the flow of transmission and reception sig- 
nals. 


1) Reference voltage circuit 

Since TS-870S does not have a negative power sup- 
ply, a 2.5V reference voltage, which is half the power 
supply voltage, is supplied to the OP amplifier to pro- 
cess analog signals linearly. Fig. 24 shows this circuit. 
2.5V are produced by dividing the power supply volt- 
age by R129 and R132. This voltage is provided to the 
circuitry through buffer amplifier 1C19 or IC20. 


BUFF 
IC19 : NJM4560M 


BUFF 


IC20 : NJM4560M 
3 


Fig. 24 Reference voltage circuit 
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CIRCUIT DESCRIPTION 


2) Pop mute circuit 

The mute circuit shown in Fig. 25 reduces the pop 
sound when the power is switched ON and OFF. If 
CN7 pin 16 AMUT is LOW, the mute circuit consisting 
of IC44 : TC7SO4F and Q22 : DTC124EK mutes the AF 
amplifier (1C33 : LA4422) and suppresses the pop 
sound when the power is turned ON. A microproces- 
sor controls AMUT and cancels muting at an appropri- 
ate time. 

When the power is turned OFF, muting is also con- 
trolled by AMUT, but is done only if the power switch 
ON TS-870S is pressed. The circuit comprising Q25 : 
DTA143EK, Q26 : DTC124XK, and O27 : DTC143EK 
Suppresses the pop sound when the external power 
Supply switch is turned OFF. When this switch is 
turned OFF, the voltage of the AF amplifier power sup- 
ply 14A decreases. When the 14A voltage falls, Q25 
becomes active (ON), and then Q26 becomes active 
(the collector goes LOW to mute the AF amplifier and 
suppress the pop sound. Q27 prevents muting when 
the voltage of the AF amplifier power supply 14A falls 
during transmission. 


AF AMP 
IC33 : LA4422 


14A 


INV. AMP INV. AMP 
IC44 Q22 
TC7S04F DTC124EK 


DTA124XK 


O CKY 


Q27 
aE DTC143EK 


The TS-870S uses AF amplifier |C33: LA4422 pin 4 (DC) as the 
mute pin. 


Fig. 25 Pop mute circuit 


@ Transmit/receive frequency characteristics 
correction circuit 

The transmission sound quality has a flat frequency 
characteristic due to DSP modulation. However, the 
low-frequency range is also flat to the cut-off fre- 
quency, so the model has less clarity compared to the 
conventional transceivers. A correction circuit is pro- 
vided to suppress the low- -frequency range. It consists 
of R141, R155, and C145 in the TX-RX unit, and it is 
—2dB at 300Hz for 1kHz. 

To return to the flat frequency characteristic, re- 
move C145 and replace R155 with a 1.8kQ resistor. 
(See Figure 26.) 

The receive frequency is also flat, as well as the hi-fi 
sound quality when the filter is widened. When the 
receive frequency is flat, the volume of the low-fre- 
quency range becomes insufficient, so a correction cir- 
cuit that slightly emphasizes the low- -frequency range 
is provided. It consists of R204, R205, R208, and C208 
in the TX-RX unit, and it is +2dB at 1kHz for 3kHz. 

To return to the flat frequency characteristic, re- 
move R205. (See Figure 26.) 


Transmit side 


C135 
10 16V re 
IC23-3 O— 1C24-2 
R141 
3.9K 
C145 0.1 
Receive side 
C197 R207 C355 


10 16V 22K 10 16V 


1C33-2 


Fig.26 Transmit/receive frequency 
characteristics correction circuit 


RF UNIT (X44-3210-00) (A/9) : RF 


Ref. No. Use/Function 
ie tice sumening ss ee |. On aren 


Q Switching 1/2 : 30kKHz~490kHz 


Q Ee 
Q Switching Off when ATT1 or ATT2 on. 
Q TX RF amplifier Drive output (TX frequency) 
: [swe ee EP RUTS kee eT 


2 

3 

5 

6 

vi 
Q8 Switching 
Q9 Switching 


Q10 Switching 1/2 : 6.99MHz~7.30MHz 


Switching 
Switching 
RF amplifier 


DESCRIPTION OF COMPONENTS 


Q16 


RF amplifier 
Amplifier 


Q17~20 


Mixer 


Q 


O26727 


Q28 


Ripple filter 


i Ce ares ae ae rE Dl 
ie ees peta Mani uere EERE an ae | 
pass [Mixer SS—*d Me = DT = BM 


Mixer 
Amplifier 


Q 


Amplifier/AGC 
AGC 


Sy 
Q33 Amplifier/AGC 8.83MHz 


Q35, 36 Mixer 
Q37,38 | Mixer 

Q39 Amplifier 
Q42 Switching 
043, 44 DC amplifier 
Q45, 46 Switching 
047 DC amplifier 
Q48 Switching 
Q49 Switching 
Q50 - DC amplifier 
Q51 Switching 
Q52 DC amplifier 
O54 Switching 
Q55 Switching 
Q56 Switching 
@57759 Switching 
Q58, 60 Switching 
Q61 Switching 
Q62 Switching 
Q63 Switching 
Q64 Switching 
Q65 Switching 


Switching 


BPF selection 
OP amplifier ALC meter 
@ ch 


1/2 : 1.62MHz~2.49MHz 
1/2 : 3.99MHz~6.99MHz 


2/2 : 2.49MHz~3.99MHz 

2/2 : 7.30MHz~10.49MHz 

2/2 : 13.99MHz~14.49MHz 
2/2 : 21.49MHz~30.00MHz 
2/2 : 10.49MHz~13.99MHz 


1/2 : 20.99MHz~21.49MHz 
1/2 : 14.49MHz~20.99MHz 
21.49MHz~30.00MHz 

LO1 : 73.08MHz~103.05MHz 
fLo1 — fRF = 73.05MHz 


73.05MHz 
73.05MHz — 64.22MHz = 8.883MHz 
8.83MHz 
8.83MHz 
NB (Noise blanker) 


73.05MHz — TX f 

8.83MHz > 73.05MHz 

TX IF 

RF blanking 

ALC 

On when AM mode. 

ALC 

On when AM transmission mode. 


ALC amplifier 

Pulse generate when AM transmission mode. 
ALC amplifier 

Off when NB. 

Make relay for linear. 

On when TX. 

TXB generate 


RXB generate 

On when AIP off (0~21.49MHz). 
On when AIP off (21.49~30MHz). 
On when AIP off. 

On when AIP on. 

12V when RX. 

On when Rx. 


LO-G/UD 
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DESCRIPTION OF COMPONENTS 


Ref. No. Use/Function Operation/Condition 


Comparator 


D1~3 


Large input protection 


AVR 
Relay surge absorption 


D8 RF switch 
D10 RF switch 
D11~33, 35 RF switch 
D36, 37 RF switch 
D38, 39 RF switch 
D40, 41 RF switch 
D42 ~ | RE switch 
D43 RF switch 
D46.—SS~S*«*YL«CR Switch 
D47 [RF switch 
D49 RF switch 
D50 Zener diode 
D5 LED 

D52 Zener diode 


Switch 


D54 Reverse current prevention 


D55 Zener diode 
D56 Switch 
D57 LED 


Relay surge absorption 


Reverse current prevention 


NB pulse 


On when AIP on. i 


ON when 21.49MHz or more RF amplifier selection. 
On when 21.50MHz or less RF amplifier selection. 
LO2 (64.22MHz) switch 

Noise detection 

TGC voltage control 

—6.2V stability 

Voltage generate 

12V (ALC voltage for linear) 
Pulse generate 


3V (Voltage shift) 


RBK 
On when 29MHz. 
On when AIP on. 


D60 RF switch 

D61 RF switch 

D62 RF switch | 
D63,64 | _RF switch 

D65, 66 RF switch 

D67 RF switch 

D68 | RF switch 

D69 RF switch 

D70 Zener diode 

D71 Zener diode 


On when RX. 

8.83MHz filter changeover (15kHz). 

8.83MHz filter changeover (3kHz). 

8.83MHz filter changeover (6kHz). ; 
| On when 1X. ait Pra. San 

8.83MHz filter changeover (6kHZz). 

6.2V (Voltage shift) 

4.7V (Voltage stability) 


RF UNIT (X44-3210-00) (B/9) : PLL 


Ref. No. 


Use/Function 


Q500 


| Buffer 
ee) es 


Q501 


Amplifier 


Q502 


Mixer 1C506 input buffer 


Operation/Condition 
D/A buffer 


Q503 Buffer D/A buffer 


Q504, 505 


Switching 


Q506 


Buffer 


Q507 


as 
Amplifier 


Q508 
Q510 


Buffer 
Buffer 


Q511 


Buffer 


Output for chopper 
LO3 (8.375MHz) 


For LO3 output 


D/A buffer 


For LO4 output 


5.46~4.46MHz 


Q512 Amplifier REF 20MHz 
0513 


Tripled circuit 


0514, 515 Buffer 


Q516 
Q517 


VCO A changeover 


VCO B changeover 


fspt x 3 = 6BOMHz 
Reference oscillator 2OMHz 


1LS-6/US 
DESCRIPTION OF COMPONENTS 


Use/Function 


Q518 VCO C changeover 


VCO D changeover 
VCO C 87.54~94.54MHz 
94.54~103.05MHz 
Buffer VCO A~VCO D output (73.08~103.05MHz) 
Mixer 1C508 input buffer 73.08~103.05MHz 

Buffer For LO1 output 

Active LPF Comparison 1MHz 

Active LPF 


Q530 Amplifier PLL IC IC507 input (18~48MHz) 

Q531 Amplifier 18~48MHz 

Q532 Amplifier LO2A output (64.22MHz) 

Q533 Switching PLL unlock signal output ("H" : Unlock) 
Q534~536 Active LPF Comparison 20kHz (5kHz in FM mode) 
Q537 Switching FM modulation input on/off 


Buffer For LO2A outrput 


Q800 Reference oscillator Reference frequency 20MHz oscillation. 


Operation/Condition 


73.08~80.54MHz 
80.54~87.54MHz 


1C500 DDS 1.46~0.46MHz for LO1 
1C501 DDS 1.625MHz for LO3 
IC502 DDS For LO4 

20M x CIB) = 4M 


IC505 Mixer 1.46~0.46MHz — 5.46~4.46MHz 
IC506 Mixer 5.46~4.46MHz > 54.54~55.54MHz 
2~5 : Frequency division ratio input 


6 : 18~48MHz input 
9 : Lock voltage output 11: Unlock output (Unlock : “L") 
IC508 Mixer 73.05~103.05 + 54.54~55.54 = 18~48MHz 

6 : 64.22MHz input 
11: Unlock output (Unlock : "L") 


15 : 2OMHz input 


2~5 : Frequency division ratio input 
9: Lock voltage output 
IC510 AVR 13.8V > +9V 

1C511 AVR 13.8V — +9V low drop-out 
Vari-cap diode VCO A 

Switching VCO A output 

Vari-cap diode VCO B 

D503 Switching VCO B output 

D504 Vari-cap diode VCEOG 


VCO C output 


15 : 2OMHz input 


Switching 
Vari-cap diode 
Switching 


VCO D output 
Unlock signal detection 


Reverse current prevention 


FINAL UNIT (X45-351X-XX) (A/5) : FINAL 0-00 : K,P,M,M2,X 2-745-E,E2;E3;E9 


[ RefNo. | __Use/Function +d Operation/ Condition 
Q501 Pre-drive amplifier Wide-band amplification of HF band 


Drive amplifier Push-pull wide-band amplification of HF band 
Drive bias supply Temperature compensation of drive 
Final amplifier Push-pull wide-band amplification of HF band 


D503 Temperature compensation Temperature sensing of final 
D504 Reverse power connection protection 
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DESCRIPTION OF COMPONENTS 


FINAL UNIT (X45-351X-XX).(B/5) : FILTER 


Ref. No. 


Use/Function 


Q1~5 


IC1 


Relay driver 


Q6 Switch Antenna tuner through tune 
Q10~16 Relay driver 


a st 


Band data decoder 


High-frequency rectification 


D3 


High-frequency rectification 
Voltage stabilization 


D4 


Relay surge absorption 


D7 


5 
6 ~~ 


D Relay surge absorption 2.0~4.0MHz LPF relay 
D Relay surge absorption 4.0~7.5MHz LPF relay 


Relay surge absorption 


D8 
IDS 


D10 


Relay surge absorption 
Relay surge absorption 
Relay surge absorption 


D141 


————ts 


Switching 


Operation/Condition 


Reflected wave rectification 


Forward wave rectification 
5.1V 
1.6~2.0MHz LPF relay 


ba als eS eee ess ee ae 


FINAL UNIT (X45-351X-XX) (C/5) : CONNECTION 


Q401~403 


Use/Function 
DC/DC 


Q404 


| Ripple filter 


Ripple filter, AVR 


Operation/Condition 


14S > 14V 


O460, 461 Mixer RX 


470, 471 


Mlxer 


Q472, 475 


Amplifier 


IC402 


5V AVR 


D401 


Felcenesian 


D402 


Current stabilization 


D451 ~456 RF switch 
D457 Reverse current prevention 


TX 
TX IF 
8V — 5V (For PLL) 


QV 


Reverse current prevention 


FINAL UNIT (X45-351X-XX) (D/5) : AVR 


Ref. No. 


Use/Function 


Q601 
Q701 
COZ 10S 
1C601 


Switch 
Switch 
Switch 
8V AVR 


IC602 


— 


8V AVR 
Comparator 
Relay surge absorption 


Reverse current prevention 


Surge absorption 


Operation/Condition 
14S supply when power switch on. 

On when fan operation 

13.8V — 8V (Analog 8V : 8A) 
13.8V — 8V (Digital 8V : 8D) 
Fan control 


FINAL UNIT (X45-351X-XX) (E/5) : RELAY 


D302 
D303 
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| _Ref.No. | Use/Function 
Lightning surge protection PANT! 0. So an 


Relay surge absorption Antenna changeover relay 
D304 Relay surge absorption 


Operation/Condition 


TX/RX changeover relay 
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DESCRIPTION OF COMPONENTS 


AT UNIT (X53-3340-02) 


Use/Function 
Amplifier 
Switching 


Operation/Condition 


Waveform shaping 
On when APRE is “H". 


Q4,5 Switching Motor speed control pulse 


D101~103 
D105~108 
D109, 110 


Analog switch 


Analog switch 


Motor drive 


Motor drive 


Comparator 
AVR 
Detector 
Detector 
Switching 
Switching 
Switching 
Switching 
Switching 


Phase difference detection 


For control changeover motor 1 


APRE 


For control changeover motor 2 


For motor 1 


For motor 2 


Amplification difference detection 

+5V 

Current component amplification detection 
Voltage component amplification detection 
Clipper 


a 


Function table 


reuock| Da [a | 


PaelipiialsX,.| Oo¢).c00 


VCC2 VR 
Oo 


3 
OVvZ1 
rap 
DRIVER] 10 
Ls) 


© VOUT2 
OVZ2 


Spike absorption 
Spike absorption 
Spike absorption 
Band data 
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DESCRIPTION OF COMPONENTS 


CONTROL UNIT (X53-356X-XX) (A/4) : CONTROL 
2-71:E 


0-11: K,P 


0-21: M 0-22 : M2 0-71 


OVA 28 


Q27 
Q28 


ONG 7 


:X 2-72: E2 2-73 : E3 2-74: E9 


Ref. No. Use/Function Operation/Condition 
Ol 2 Switching Voltage drop changeover 
Q3, 4 __| Switching Multiplexer changeover 
Q5 Switching EEPROM write control changeover 
Q6~11 Switching AT control (PR11, PR12, PR21, PR22, APRE, SPED) 
Q14, 15 Switching AT-300 contro! and output (TS, TT) : 
an6 Switching 
Q17~19, 22 Switching 1C24 control (CH1, 2, 3, 4) 


Switching 


Regulator 


G3 Regulator 8V output 


(C24 control (DASH) 
VBSY signa 


KEY signal 


BLNK signal 


5V output 


¢ EEPROM Adjustment data saving 


Ci 


IC9, 13 
Cia 


GiGE22426 


C19 


A 
C5 Reset, Power supply changeover 
C6 CPU 


Inverter 


C8 RAM 8K-byte 


Multiplexer 
OR gate 


ROM 64K-byte 
AND gate Chip select combination for RAM and ROM 
Bidirectional buffer Data bus input/output changeover 


Extended |/O 


C17, 18 Decoder 


Latch 
Encoder gate array 


C24 


CPU 


C75).26 


weal ae 
Schmitt trigger 


| Level shift 
C28 OP amplifier 
C29 OR gate 


D4 


Protection diode 
Voltage detector 


D5 
D6 
D7 


Protection diode 
Protection diode 


Protection diode 
—S 


D8 
D9 


Protection diode 
Protection diode 


Protection diode 


Protection diode 


Protection diode 


System reset and Back-up power supply changeover 
8 bit microcomputer (Main) 


Reverse data 


A/D data changeover 
RD/WR signal output 


8 bit x 4, 4 bit x 1 

Converts the address signal into a chip select signal for each IC. 
Chip select signal latch 

Encoder pulse count 
Encoder chattering absorption 

Suter ee i tae 


CKY signal and BPC signal combination 
Power supply 
Voltage drop detection (About 10V) 
Reverse current. prevention 

KEYS line 

DASH line 

DOT line 

MD line 


KEY line 


lOo-0/US 


DESCRIPTION OF COMPONENTS 


CONTROL UNIT (X53-356X-XX) (B/4) : SW 


[Ref No. [_Use/Function___—_+ Operation/Condition 
601, 502 | LED swith eee he Ni pen enero gS 
1C501~504 Serial/Parallel 


eee a cs dea ead YT A 
ES een aa Sal 


Ref. No. Use/Function Operation/Condition 


Change SS Ine to low when VOX active 
Q2 Amplifier 64.22MHz 
Amplifier REF 20MHz 


On/Off when squelch open/close (For packet). 


Active LPF 


PLL loop filter 


a8 VEO 
VCO Output buffer 
ai2 Ampitie 
OneeS Buffer TX IF 455kHz 
ana Amplifier 
Q16 Buffer Receive signal for DSP processing (11.3kHz) 
Q17 Buffer ACC2 audio output 
a22 


Buffer 
Pulse generator 
Switch 
Switch 


RX IF 455kHz 
AF mute 
Mute signal 
Mute signal absorption (Mute inhibit when TX) 
Main DSP 

Sub DSP 
For interface 
Low (DO~D7) 32KB 
Mid (D8~D15) 32KB 
High (D16~D23) 32KB 
8K ward 

46.32MHz clock generation 
Rech : BEEP signal (About 1kHz) 
TX (fe = 49.1kHz) 3rd LPF 

RX : 455kHz — 11.3kHz TX: 11.3kHz > 455kHz 
Reference voltage buffer, BEEP LPF (fc = 1.9kHz) 
Reference voltage buffer 
RX IF 11.3kHz 
Microphone amplifier, unbalanced/balanced modulation 
MIC, DATA, DRU-3 changeover 
TX microphone amplifier, unbalanced/balanced modulation 


IC3 Gate array 


C4 DSP ROM 
IC6 DSP ROM 
C7 DSP RAM 
ic PLD 


IC16 DAC 


IC17 Active filter 
IC18 


Lch : Transmission signal (11.3kHz) 


Mixer 
Voltage follower, Active LPF 
Voltage follower 
LPF, Buffer 
Amplifier 


IC24 LPF, Buffer 


1C25 ADC Rch : Reception signal Lch : Microphone input signal 
(C26 DAC 


Rech : Monitor signal Lch : De-modulation signal 


Active LPF De-modulation signal (fe = 10.6kHz) 
De-modvlation signal, BEEP 
IC30 Active LPF Monitor signal (fc = 5.3kHz) 
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ig prea a A 
DESCRIPTION OF COMPONENTS 
Ref. No. Use/Function Operation/Condition 


\|-V converter, Inverter 


IC36 
C37 


\-V converter, Active LPF 
AVR 


C38 Digital BV — Digital BV 
AVR 13.8V > BV for PLL 


AGC and S-meter voltage 


FM modulation signal (fc = 7.2kHz) 
13.8V — Analog 5V 


IC41, 42 Buffer VCA control 
IC44 Inverter Mute (Power on/off) 
D7,8 Reverse current prevention 


1D-o/UD 
SEMICONDUCTOR DATA 


PLL : MB86001PF (RF Unit IC507, 509, TX-RX Unit IC15) 


@ Terminal connection diagram 


@ Terminal functions 


Function 


Clock | Shift register clock input pin. Serial data is taken in at the rising edge of the clock signal. 
The input section contains a Schmitt trigger circuit. 


Data | Serial data input pin for setting the divide ratio of each divider. The input section contains a Schmitt trigger circuit. 
ie | Shift register load enable signal input pin. When LE is high, the divider ratio data is transferred to the latch specified 
by the control bit. This data is used as the divide ratio of each divider. 

The input section contains a Schmitt trigger circuit. 


VDD — | Power supply pin. 
z 
3 
4 


5 S | Switch pin for selecting the latch for setting the divide ratio of each divider. When the S pin is low, latch V1 is 
selected. When the S pin is high, latch V2 is selected. The divide ratio data is then sent to the divider. 
fin | Divider input pin. The input section contains a bias circuit and an amplifier. 
Connect the voltage control oscillator (such as a VCO) by AC-coupling. 
7 Vss — | Ground pin. 
Dol O | Phase comparator output pin (charge pump). The Do1 Output level can be reversed by FC 


The reference divider output fr and divider output fv are related as follows. On when CNTL is low. 
fr > fv : High level (FC : Low), Low level (FC : High), fr = fv : High impedance, 
fr < fv : Low level (FC : Low), High level (FC : High) 


9 Do2 O | Phase comparator output pin (charge pump). The relationships between the reference divider output fr and divider 
= output fv are the same as for Dol. On when CNTL is high. 
10 CNTL | Pin that controls charge pump outputs Do1 and Do2. The relationships between CNTL, Do1 and Do2 are as follows 


When CNTL is low, Do1 : Output, Do2 : High impedance. When CNTL is high, Dol : High impedance, Do2 : Output. 
Phase comparator output pin. When PLL is locked, LD is high. When PLL is unlocked, LD is low 

Divider division output monitor pin. A signal is output from the pin in monitor mode. 

Normally, this pin has high impedance. 


Phase comparator input switch pin. 


14 fr Reference divider division output monitor pin. A signal is output from this pin in monitor mode. 
Normally, this pin has high impedance. : 


Reference divider input pin. The input section contains a bias circuit and an amplifier. 
Connect the reference oscillator (such as TCXO) by AC-coupling. 


53 


———————————— — ll 


bO7-“OlUO 
SEMICONDUCTOR DATA 


Bidirectional buffer : TC74VHC245F (COntrol Unit 1C15) 
@ Terminal connection diagram @ Logic diagram B Truth tabie 
Function | Output 


X: Don't Care Z: High impedance 
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19-38/05 
SEMICONDUCTOR DATA 


DC/AC Converter : AK4318-VS (TX-RX Unit IC16, 27) 


@ Terminal connection diagram @ Block diagram 


sie DIFO DIF1 DVDD DVSS AVDD AVSS 
© 


NC 
ie paso Senate ° vn 
AOUTR+ 
AQUTR- 
DZF 


CKS 


ZMUTE © 8x 
Pad Interpolator 


DEMO DZF O 


SMUTE TSTO De-emphasis 
cate Control 
XTl big 420 


ce DEMO DEM1 XT| XTO CKS 


Reference voltage output pin (AVDD) - 3.75V. The 10uF electrolytic capacitor and 0.1uF ceramic capacitor 
are connected between VREF and AVDD. 
aa em etn oe | 


| 
8,9 DIFO, DIF1 | Input format pin. Supports four modes. 
10 


DVSS — | Digital ground pin. 
LRCK | L/R clock pin. Determines the input serial data channel. 
13 BICK Serial bit clock pin. The clock latches serial data. 


Serial data input pin. Number two's complement MSB first. 


SOATA 
PD 


Reset pin. When this pin goes low, the filter and modulator are reset. 


Make this pin low to reset the filter and modulator when the power !s turned on. 
Clock input pin. Connect a crystal oscillator between XTI and XTO or input the external CMOS clock to XTI. 
The clock frequency can be selected with the CKS pin. 


Crystal oscillator output pin. If the crystal oscillator is used, connect it between the XTO and XTI pins. 
If the external clock is used, open this pin. 
Soft mute pin (pull down). High : Soft mute, Low : Cancel 


| De-emphasis mode pin. Supports three frequencies. 
Clock select pin. Low : CLK 256 fd, High : CLK 384 fs 
22 DZF O | Zero input detection pin. High when the data input to the SDATA pin for both channels becomes zero 8192 
times consecutively. 
AOUTR- O | Right-channel analog negative output pin. 
AOUTR+ O | Right-channel analog positive output pin. 
Left-channel analog negative output pin. i 


55 


bO-O/US 
SEMICONDUCTOR DATA 


AC/DC Converter : AK5340-VS (TX-RX Unit 1C25) 


@ Terminal connection diagram @ Block diagram 
: Rov siSi2 St oMs ha SCLK LR FSYNC 
AINL+ AINR+ a A : . 
VREFIN VREF ; 
Serial Output 
O 
VA+ NC interface SDATA 
AGND VDB+ | es : 
NC NC Decimation © CMODE 
Filter | 
NC TST4 
TST1 TST3 © SMODE 
SEL18 CLK Decimation 
Filter 
PD DGND 
TST2 VEP+ Calibration 
CMODE FSYNC SRAM 
SMODE SDATA 
UR SCLK 


VREFIN VA+ AGND SEL18 PD VDB+ VDP+ DGND 


Pin No. Pin name Function 


1 AINL+ Left-channel analog non-inverted input pin. 


| AINL- Left-channel analog inverted input pin. 

| VREFIN Reference voltage input pin. Normally connect to the VREF pin. 

The input range is 1.6 times the difference between VA+ and the voltage input to this pin. 
Analog section analog power supply pin (+5V). 

~_| Analog section analog ground pin. 


SS 


~J 


Test pin. Open or connect to DGND. 
Output data length select pin (with pull down resistor). Low : 16 bits, High : 18 bits 
Power down pin. High : Power down mode. Offset calibration starts at.a falling edge. 
When the power is turned on or the clock frequency is changed, calibration must be carried out. 
Test pin. Open or connect to DGND. 
Master clock select pin. Low : CLK 256 fs (12.288MHz @fs : 48kHz), High : CLK 384 fs (18.432MHz @fs - 48kHz) 
Interface clock select pin. Set the input/output of each of the L/R, SCLK, and FSYNC clock pins. 
Low : Save mode (all input pins), High : Master mode (all output pins) 
Input channel select pin. Slave mode : The fs clock is input. Lch MSB data is output at a rising edge and 
Rch MSB data is output at a falling edge of the clock signal. Master mode : The fs clock is output. 
SDATA is output one clock after the L/R edge. High when the power is down (PD : High). 
Serial data clock pin. One bit of data is output at a falling edge of the clock. Slave mode - Normally a 32 to 64 
fs clock is input. Master mode : A 64 fs clock is output. Low when the power is down (PD : High). 
Serial data output pin. Data is number two's complement and the MSB is output first. 
Goes low after 16/18 bits are output. Low when the power is down (PD : High). 
) | Frame synchronization clock pin. Slave mode : SDATA output is enabled when the pin is high. 
Master mode : The 2 fs clock is output. High when 16-bit data is output. The two low-order bits are low 
when 18-bit output is selected. Low when the power is down (PD : High). 
Digital section power supply pin (+5V). 
Digital section ground pin. 
Master clock input pin. When CMODE is high, CLK : 384 fs. When CMODE is low, CLK : 256 fs. 
Test pin. Open or connect to DGND. 


+ | © | CO} & | O1 
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[Fin No. 
fa3__[ NC 
NC 


AINR- 


23 
A 


SEMICONDUCTOR DATA 


Reference voltage output pin (VA+) — 2.6V. Output based on VA+. Normally connect this output to the VREFIN pin 


Right-channel analog inverted output pin. 


Right-channel analog non-inverted output pin. 


DC/AC Converter : PCM69AU (TX-RX Unit IC34) 


@ Terminal connection diagram 


+Vcc 
VCOM (L) 
NC 

|-OUT (L) 
SERVO DC 
REF DC 
|-OUT (R) 
NC 

VCOM (R) 


A.GND 


+VDD 

WP 

TP3 
DATA (L) 
WDCK 
SYS-CLK 
BCK 
DATA (R) 


TP2 


D.GND 


1L9S-6/U5S 


@ Terminal functions 


Pin No.| Pin name 


NC 
VCOM (R) 
D. GND 
hEZ 
DATA (R) 


Analog Positive power supply 
D2 [com 


iia 

eon ni | Pe ve| 
[4 [our | teh eurent output 
[5 _[ SERVODE [Senofiter SY 
[6 | ReFOC | Reterence iter 
[7 _[KOUTIRY | Reh eurent output 


Rch V common 
Analog common 
digital common 
Test pin 2 
Rch data input 


BCK 


WDCK 


SYS-CLK System clock input 


Bit clock input 


Word clock input 


DATA(L) | 


1 
2 
3 
4 
5 
Zi 
10 
11 
2 
13 
14 
15 
16 
17 
1 
1 
20 


Digital positive power supply 


Lch data input 
Test pin 3 
Test pin 1 


ay! 


bO-OlfU09 
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PARTS LIST 


CAPACITORS CCAD agin elEiae 220m Color* * Capacitor value 
CC45 
lie 2 Chee ee Sean 010 = 1pF 252) V0 22p% 
1 = Type ... ceramic, electrolytic, etc. 4 = Voltage rating 100 = 10pF im Multiplier 
2 = Shape ... round, square, ect. 5 = Value 101 = 100pF 
2nd number 
3 = Temp. coefficient 6 = Tolerance 102 = 1000pF = 0.001 pF 
1st number 
103 = 0.01nF 
¢ Temperature coefficient 
Ast. Word sf Ca] Lao biel peor ele Sor RT Ue peer 


F Color | Black | Red |Orenge| Yelow | Green | Blue | Volt | 
LT ppmrec_[ 0 | -80 | -150 | -220 | -330 | -470 | -750 | 


* Tolerance 


Code] Cay D | Gales eka] M |X SZ eee emahoeodeiaiaie| 


(Fo) O225)) SE On Sa ee2 +5 | +10 | +20 | +40 | +80 |+100] More than 10uF - 10 ~ +50 
-20 | -20 | -O | Lessthan 4.7uF-10 ~ +75 

* Voltage rating 
Pee 


Example : CC45TH = -470 + 60ppm/°C 
Less than 10pF 


eS ee is cin’ 
+011) [20:25}20.5 | £1) | #2 


a ok 
ee Ce 
pa fro zs [16 [20 [25 [ars] 40 | 50 | es | 80 | a6 
125 | 160 500 | 630 
3 1000 | 1250 | 1600 | 2000 | 2500 [3150 | 4000} 5000 | 6300/8000] — 


* Chip capacitors (Refer to the table above except dimension) Dimension 
(EX) CC 73 £ SL 1H 000 J L 

koe 4 WS ean IT 

(Chip) (CH, RH, UJ, SL) 
(EX}= Chas er FT OOO mez rT 

1 2a 3: | 45 BS AG ew, 

Chip) (B, F 

a * Dimension (Chip capacitor) 

cw 

RESISTORS imensioncode | L |W 


5.6 + 0.5 | 5.0+ 0.5 | Less than 2.0 
32402 
2.0+ 0.3 {1.25 + 0.2| Less than 1.25 


¢ Dimension (Chip resistor) 


Rating wattage 


De a a ar 


- Chip resistor (Carbon) 

(EX) ee ees eee Se @ 
1 Dias 4 5S OMe, 
(Chip) (B,F) 


iO 
cc 


* Carbon resistor (Normal type) 
(EX)s BD 34 BB 26. 000 
1 TaN Siw aD Te PG) 


ice 


1 = Type ... ceramic, electrolytic, etc. 
2 = Shape ... round, square, ect. 


5 = Voltage rating 
6 = Value 
3 = Dimension 7 = Tolerance 


4 = Temp. coefficient 


PARTS LIST 


* New Parts. A\ indicates safety critical components. 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden nicht geliefert. 


New 
[rive [news] Pom 


A01-2097-01 
A01-2098-01 
A62-0382-02 
A62-0384-02 


B10-1227-03 


B42-5526-04 


B43-1045-04 


B46-0422-00 
* | B62-0542-00 
"| B62-0543-00 
B62-0544-00 
B62-0545-00 


B62-0545-00 


£04-0167-05 


£31-3433-05 


£37-0522-05 


£37-0527-05 


£37-0528-05 


E37-0532-05 


£37-0538-05 


LEAD WIRE WITH MINIPIN PLUG 


TS-870S 


METALLIC CABINET (UPPER) 
METALLIC CABINET (LOWER) 
PANEL ASSY 

PANEL 


FRONT GLASS 


B11-1123-04 REFLECTOR 
B38-0736-05 DISPLAY ASSY 
B42-3343-04 S/NO LABBL 


STICKER 


BADGE (KENWOOD) 


B43-1101-04 BADGE (DSP) 

B44-2163-04 UPC CORD LABEL 
B46-0310-03 WARRNTY CARD 
B46-0410-40 WARRNTY CARD 


WARRNTY CARD 


INSTRUCTION MANUAL (ENGLISH) 
INSTRUCTION MANUAL (SPANISH) 


INSTRUCTION MANUAL (NETHERLAND)| MM2E2E3 


INSTRUCTION MANUAL (FRENCH) 


INSTRUCTION MANUAL (FRENCH) 


7 10 * | B62-0546-00 INSTRUCTION MANUAL (GERMAN) 
18 10 * | B62-0547-00 INSTRUCTION MANUAL (ITALIAN) 
19 2B * | B72-0911-04 MODEL NAME PLATE 

19 2B * | B72-0912-04 MODEL NAME PLATE 


RF COAXIAL CABLE RECEPTACLE (M) 


21 1N £07-0751-05 DIN PLUG (7P) ACSY 
22 IN £07-1351-05 DIN PLUG (13P) ACSY 
23 1H £23-0992-04 EARTH LUG (ANT) 

24 1N * | €30-3157-15 DC CORD ACSY 


W52 314K £37-0062-05 LEAD WIRE WITH MINIPIN PLUG 
W53 214K | * | €37-0518-05 LEAD WIRE WITH MINIPIN PLUG 
W54 11,21 * | €37-0519-05 LEAD WIRE WITH MINIPIN PLUG 
W56 W2K } * | €37-0521-05 LEAD WIRE WITH MINIPIN PLUG 


LEAD WIRE WITH MINIPIN PLUG 


W658 iT * | £37-0523-05 FLAT CABLE 
W593 aid * | £37-0524-05 FLAT CABLE 
W60 2A * | £37-0526-05 FLAT CABLE 


FLAT CABLE 


FLAT CABLE 


W63-1 4J * | £37-0529-05 FLAT CABLE 
W63-2 3.41 | * | £37-0529-05 FLAT CABLE 
Wwe4 4J * | €37-0530-05 FLAT CABLE 
W65 3] * | €37-0531-05 FLAT CABLE 


FLAT CABLE 


* | €37-0533-05 FLAT CABLE 

* | £37-0534-05 FLAT CABLE 

* | E37-0535-05 LEAD WIRE WITH MINIPIN PLUG 
* | £37-0537-05 LEAD WIRE WITH CONNECTOR 


LEAD WIRE WITH CONNECTOR 


* | €37-0540-05 LEAD WIRE WITH CONNECTOR 
* | £37-0541-15 LEAD WIRE WITH CONNECTOR 
* | £37-0542-05 LEAD WIRE WITH CONNECTOR 


Desti- 
nation 


EE2E3E9 
K 


? 


MM2E2E3 


PMM2 


E2E3E9 

E 

E 
KMM2xP 
EE2E3E9 


L : Scandinavia 
Y: PX (Far East, Hawaii) 
Y: AAFES (Europe) 


2J ¥ 
21,4! d 
2A x 


2B,1G 


2G 

4F = 
20 - 
2D Py 


20 ‘ 
1A ¥ 
3B 5 


20 ‘ 
1N 7 
20 
1N 


1N 
20 ‘ 
30 fe 


1A,3A 

3A - 
2G 

1D az 


2C i 
2C . 
20 "4 


K: USA 
T: England 
X: Australia 


£37-0543-05 
£37-0547-15 
£37-0548-05 
£37-0549-05 
£37-0550-15 


£37-0551-05 
£37-0552-05 
£37-0569-05 
£37-0570-05 


FQ5-2531-05 
FO6-4029-05 
FQ9-0449-05 
F10-1206-04 
F10-1468-13 


G02-0574-04 
G02-0767-04 
G10-0697-04 
G10-0702-04 
G10-0703-04 


G13-0934-04 
G13-1310-04 
G13-1327-04 
G13-1480-04 
G13-1481-04 


G13-1482-04 
G13-1483-04 
G13-1498-04 
G13-1511-04 


H10-2791-01 
H10-2792-11 
H13-0963-04 
H20-1437-03 
H25-0029-04 


H25-0079-04 
H25-0708-04 
H52-0730-02 
H62-0641-03 


J02-0049-14 
J02-0441-05 
J02-0474-05 
J21-4326-03 
J21-4496-05 


J31-0141-04 
J32-0923-04 
J61-0307-05 


K01-0416-05 
K21-1102-04 
K29-4966-04 
K29-4967-03 
K29-4968-03 


K29-4969-03 
K29-4970-03 
K29-4978-03 
K29-4979-03 


LO-G/UD 


P : Canada 
E : Europe 


M: Ot 


her Areas 


LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR (SP) 
LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH CONNECTOR 


LEAD WIRE W 


ITH CONNECTOR 


LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH MINIPIN PLUG 
LEAD WIRE WITH CONNECTOR (VS-2) 


FUSE (25A/32V) ACSY 

FUSE (4A/250V) ACSY 

FAN MOTOR 

SHIELDING COVER (EARTH SPRING) 


SHIELD 


FLAT SPRING (AVR) 


ING COVER (FINAL) 


FLAT SPRING (THERMMISTOR} 
FIBROUS SHEET (SP) 

FIBROUS SHEET (SUB 2) 
FIBROUS SHEET (CASE) 


CUSHION (UPPER CASE) 


CUSHION (FAN) 

CUSHION (DRU-3) 
CUSHION (KNOB) 
CUSHION (KNOB) 


CUSHION (KNOB) 


CUSHION (KNOB) 
CUSHION (SP) 
CUSHION (LOWER CASE) 


POLYSTYRENE FOAMED FIXTURE (F) 


POLYSTYRENE FOAMED FIXTURE (R) 
CARTON BOARD 

PROTECTION COVER 

BAG (FUSE) 


BAG (MIC) 


BAG (DC CORD) 
ITEM CARTON CASE 


OUTER 


FOOT (REAR) 


PACKING CASE 


FOOT (SIDE) 

FOOT (FRONT) 

HARDWARE FIXTURE (FAN) 
HARDWARE FIXTURE (PHONE JACK) 


COLLAR (MIC) 


HEXAGON BOSS 


BAND 


HANDL 
KNOB ( 


E ASSY 
MAIN : WITH SCREW) 


KNOB RING (MAIN) 
KNOB (FILTER) 
KNOB (M.CH,RIT : WITH SPRING) 


KNOB ( 


NSIDE) 


KNOB (OUTSIDE) 
KNOB (POWER) 


KNOB (UP/DOWN) 


TS-870S 


Desti- 
nation 
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bO-O/U0O 


TS-870S 
RF UNIT (X44-3210-00) 


New 


* | K29-4980-03 
* | K29-4981-03 


* | K29-4982-03 
82 1D * | K29-4983-03 
83 1C * | K29-4984-03 


K29-4985-03 


85 1C * | K29-4986-03 
86 1C * | K29-4987-03 
87 1C * | K29-4988-03 
88 1D * | K29-4989-03 


K29-4990-03 
K29-4991-03 
K29-4992-03 


A H N09-0372-04 
B 1H N09-0682-04 
C 3F NO9-2051-05 
D H N11-0040-46 
E 1H N14-0509-05 


F N15-1040-46 
G D,1E N32-2606-46 
H 2A,3A N32-3006-46 
| B,.3B N33-3006-41 
J 2A,2F N87-2606-46 


N87-3006-46 


N87-3008-46 
M 2B.1G N88-2608-46 
N 2D N90-3008-46 
P 3A,3B N91-3010-46 


T07-0252-15 
791-0352-15 


W02-1836-05 
W09-0873-05 


CK73FB1H103K 
CC73FCH1H121J5 
CK73FF1C105Z 
C4,5 CK73FB1H103K 
C6 CK73FB1E103K 


C CK73FB1H103K 
C8 CK73FB1H102K 
C10 CK73FB1H103K 
C14 CK73FB1E103K 
C15 CK73FF1C1052Z 


C16 CK73FF1E104Z 
C17 CK73FF1C105Z 
C18 CK73FB1E103K 
C19 CK73FB1H182K 
C21 CK73FB1H682K 


CK73FB1H182K 
C23 CK73FF1E104Z 
C27 CK73FF1E104Z 
C28 CEO4EW1C100M 
CK73FF1E104Z 


CEO4EW1C100M 
CK73FF1C105Z 


RF UNIT (X44-3210-00) 


KNOB (ANT, etc.) 
KNOB (LED) 

KNOB (AT TUNE, etc.) 
KNOB (LED) 


KNOB (QUICK MEMO) 


KNOB (LSB/USB) 
KNOB (CW/-R) 
KNOB (FSK/-R) 
KNOB (FM/AM) 
KNOB (AUTO NOTCH) 


KNOB (BEAT CANCEL 
KNOB (N.R) 
KNOB (TX EQ.) 


SCREW (DC) 
SCREW (GND) 
SCREW 

FLANGE NUT (GND) 
NUT (GND) 


FLAT WASHER (GND) 
FLAT HEAD SCREW 


} 


FLAT HEAD SCREW (SUB PANEL) 
OVAL HEAD SCREW (CASE) 
BRAZIER HEAD SCREW (UNIT,RL} 


BRAZIER HEAD SCREW (AT,FAN) 


BRAZIER HEAD SCREW 
FLAT HEAD SCREW (FINAL) 


TP HEAD MACHIN SCREW (PANEL) 
TP HEAD TAPPING SCREW (FOOT) 


MICROPHONE 


ENCODER 


CHIP C 0.010U 
CHIP C 120PF 
CHIP C 1,0UF 
CHIP C 0.010U 
CHIP C 0.010U 


LOUDSPEAKER (8 ohm 1W) 
ACSY 


CHIP C 0.010UF Kk 
CHIP C 1000PF_ kK 
CHIP C O.010UF K 
CHIP C O.010UF Kk 
CHIP C 1.QUF Z 


LITHIUM CELL (3V 220MAh) 


F 


F 
F 


CHIP C O.10UF Z 
CHIP C 1.0UF Z 
CHIP C O.010UF Kk 
CHIP C 1800PF Kk 
CHIP C 6800PF Kk 


CHIP C 1800PF Kk 
CHIP C O.10UF Z 
CHIP C O.10UF Z 
ELECTRO 10UF 16WV 
CHIP C O.10UF 2Z 
ELECTRO 10UF 16WV 
CHIP C 1.0UF Z 


PARTS LSIT 


CK73FF1E104Z 
CC73FCH1HOS50C 
CK73FB1H103K 
CK73FB1E103K 
CK73FB1H103K 


CK73FB1H223K 
CK73FB1H103K 
CK73FF1E104Z 
CK73FF1C105Z 
CK73FB1H222K 


CK73FB1H682K 
CK73FB1H222K 
CK73FF1E104Z 
CK73FF1C105Z 
CK73FB1H472K 


CK73FF1E104Z 
CK73FF1C1052Z 
CC73FSL1H821J 
CK73FF1C1052 
CK73FB1H472K 


CK73FF1E1042Z 
CK73FB1H222K 
CK73FF1E104Z 
CK73FF1C1052Z 
CK73FB1H561K 


CK73FF1C105Z 
CK73FB1H222K 
CK73FF1E1042Z 
CK73FB1H102K 
CK73FF1E1042Z 


CK73FF1C1052Z 
CC73FSL1H271J 
CK73FF1C105Z 
CK73FB1H102K 
CK73FF1E1042Z 


CK73FF1C105Z 
CC73FCH1HOSOC 
CC73FCH1HO50C 
CC73FCH1HO50C 
CK73FF1C105Z 


CK73FF1E104Z 
CK73FB1H102K 
CK73FF1E104Z 
CK73FF1C 1052 
CC73FCH1H121J 


CK73FF1C105Z 
CK73FB1H102K 
CK73FF1E104Z 
CK73FB1H102K 
CK73FF1E104Z 


CK73FF1C1052Z 
CC73FCH1H820J 
CK73FF1C1052Z 
CK73FB1H102K 
CK73FF1E104Z 


CK73FF1C105Z 
CC73FCH1HO40C 
CC73FCH1HO40C 
CK73FF1C105Z 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 


Desti- 
nation 


' Description 


0.10UF 
5.0PF 
0.010UF 
0.010UF 
0.010UF 


0.022UF 
0.010UF 
0.10UF 
1.0UF 
2200PF 


6800PF 
2200PF 
0.10UF 
1.0UF 

4700PF 


0.10UF 
1.QUF 
820PF 
1.0UF 
4700PF 


0.10UF 
2200PF 
0.10UF 
1.0UF 
S6OPF 


1.0UF 

2200PF 
0.10UF 
1000PF 
0.10UF 


1.0UF 
270PF 
1.0UF 
1000PF 
0.10UF 


1.0UF 
5.0PF 
5.0PF 
5.0PF 
1.0UF 


0.10UF 
1000PF 
0.10UF 
1.0UF 
120PF 


1.0UF 

1000PF 
0.10UF 
1000PF 
0.10UF 


1.0UF 
82PF 
1.0UF 
1000PF 
0.10UF 


1.QUF 
4.0PF 
4.0PF 
1.QUF 


Lo-6/US 
ip PARTS LIST 


RF UNIT (X44-3210-00) 

Desti- New wees Desti- 

e Ref. No. | Address parts Parts No. Description aeeae 
C11 CK73FF1E104Z CHIP C 0.10UF C181 CC73FCH1HOSOC CHIP C 5.0PF C 
C112 CC73FSL1H391J CHIP C 390PF CK73FB1E103K CHIP C O.010UF K 
C113 CK73FF1E1042Z CHIP C 0.10UF CC73FCH1HOSOC CHIP C 5.0PF ¢ 
C114 CK73FF1C105Z CHIP C 1,0UF CC73FCH1H220J CHIP C 22PF J 
C115 CC73FCH1HE680J CHIP C 68PF CC73FCH1HOSOC CHIP C 9.0PF C 


C116 


1,0UF CC73FCH1HIRSC CHIP C 1.5PF C 

C117 CC73FSL1H151J CHIP C 150PF C188 CC73FCH1H220J CHIP C 22PF J 
C118,119 CK73FF1E104Z CHIP C 0.10UF C189 CC73FCH1HORSC CHIP C 0.5PF C 
C121 CK73FF1C1052 CHIP C 1.0UF C190 CK73FB1E103K CHIP C 0.010UF K: 
J 


C122 


C124 


CC73FCH1HOSOC CHIP C 5.0PF f CK73FB1H102K CHIP C 1000PF kK 
C126 CK73FF1C105Z CHIP C 1.0UF C194 CC73FSL1H331J CHIP C 330PF J 
C127 CK73FF1E104Z CHIP C 0.10UF C195 CC73FSL1H471J CHIP C 470PF J 
C128 CC73FCH1H221J CHIP C 220PF C196 CK73FB1H102K CHIP C 1000PF kK 
C129 CK73FF1E104Z CHIP C 0.10UF CK73FB1E103K CHIP C O.O10UF K 


C130 


CK73FF1C1052Z 


CC73FCH1HOSOC 


CHIP C 


CHIP C 


5.0PF 


CC73FSL1H681J 


CHIP C 


680PF 


CK73FF1C1052 CHIP C 1.QUF CC73FCH1HO20C CHIP C 2.0PF C 
C131 CC73FCH1H330J CHIP C 33PF C199 CK73FB1E103K CHIP C Q.010UF K 
C132 CK73FF1C1052Z CHIP C 1.0UF €201-206 CK73FB1E103K CHIP C O.010UF K 
C133 CK73FF1E104Z CHIP C 0.10UF C207 CC73FCH1H470J CHIP C 47PF J 
C134 CK73FB1H103K CHIP C 0.010UF CK73FF1E104Z CHIP C O.10UF Z 
C135 CC73FCH1H121J CHIP C 120PF CK73FB1H102K CHIP C 1000PF K 
C136 CK73FF1E104Z CHIP C 0.10UF €211,212 CK73FF1E104Z CHIP C O.10UF 2 
C137 CC73FSL1H221J CHIP C 220PF C214 CK73FB1E103K CHIP C O.010UF K 
C138 CK73FB1E103K CHIP C 0.010UF C215 CK73FF1E104Z CHIP C O.10UF Z 
C139 CK73FF1E104Z CHIP C 0.10UF C216 CEO4EW1C100M ELECTRO 10UF 16WV 


€140,141 


CK73FB1E103K 


CHIP C 0.010UF C217 CK73FF1E104Z CHIP C 0.10UF 
C142 CK73FF1E104Z CHIP C 0.10UF C218 CC73FCH1H470J CHIP C 47PF J 
re C143 CC73FCH1H390J CHIP C 39PF C219 CK73FF1E104Z CHIP C O.10UF Z 
C144,145 CK73FB1E103K CHIP C 0.010UF C220 CEO4EW1H010M ELECTRO 1.0UF SOWV 


C146,147 


CK73FF1E104Z 


CK73FB1E103K CHIP C 0.010UF C224 CK73FB1E103K CHIP C Q.010UF K 
CK73FF1E104Z CHIP C 0.10UF C225 CK73FB1H102K CHIP C 1000PF kK 
CK73FF1C1052Z CHIP C 1.0UF C226-228 CK73FB1E103K CHIP C 0.010UF Kk 
CK73FF1E104Z CHIP C 0.10UF C2293 CC73FCH1HO50C CHIP C 5.0PF C 
CC73FCH1H101J CHIP C 100PF C230 CK73FB1E103K CHIP C Q.010UF K 


CHIP C 


0.10UF 


15PF 


C221-223 


CK73FF1E104Z 


CHIP C 


Q.10UF 2 


CC73FCH1H150J CHIP C C231 CC73FCH1H220J CHIP C 22PF J 
CK73FB1E103K CHIP C 0.010UF C232 CK73FF1E104Z CHIP C OMOUR =z 
CC73FSL1H221J CHIP C 220PF C233 CK73FB1H102K CHIP C 1000PF kK 
CK73FB1H471K CHIP C 470PF C234 CK73FF1E1042Z CHIP C Q10UF Z 
CK73FB1H102K CHIP C 1000PF C236 CK73FB1E103K CHIP C O.010UF Kk 
CC73FCH1H470J CHIP C 47PF C237 CC73FCH1H220J CHIP C 22PF J 
CC73FCH1H820J CHIP C 82PF C238 CK73FB1E103K CHIP C O.010UF Kk 
CK73FF1E104Z CHIP C 0.10UF C239 CK73FB1H471K CHIP C 470PF K 
CK73FB1E103K CHIP C 0.010UF €240,241 CK73FB1E103K CHIP C O.O10UF kK 
CC73FSL1H471J CHIP C 470PF C242 CC73FSL1H471J CHIP C 470PF J 


C171 


CHIP C 47PF CC73FCH1HORSC CHIP C O.5PF C 
C172,173 CK73FB1E103K CHIP C 0.010UF CC73FCH1HO10C CHIP C 1.0PF C 
C174 CC73FSL1H471J CHIP C 470PF CK73FB1E103K CHIP C O.010UF K 
C175 CC73FCH1H470J CHIP C 47PF CK73FF1E104Z CHIP C O.10UF 2 
C176 CEO4EW1C470M ELECTRO 47UF CK73FB1E103K CHIP C O.010UF K 


4 C177 
C178 


CK73FB1E103K CHIP C 0.010UF C243,244 CK73FB1E103K CHIP C O.010UF kK 
CK73FF1E1042Z CHIP C 0.10UF C245 CC73FSL1H471J CHIP C 470PF J 
CK73FB1E103K CHIP C 0.010UF C246 CC73FCH1HO10C CHIP C 1.0PF C 
CC73FCH1H680J CHIP C 68PF C247 CC73FSLIH471J CHIP C 470PF J 
CK73FF1E104Z CHIP C 0.10UF C248 CK73FB1E103K CHIP C O.010UF K 


CC73FCH1H470J 


CC73FCH1HO50C 


CHIP C 5.0PF CK73FB1E103K CHIP C O.010UF K 

CC73FCH1H680J CHIP C 68PF CK73FB1E103K “~~ CHIP C 0.010UF Kk 

C173 CK73FF1E104Z CHIP C 0.10UF C265-273 CK73FB1E103K CHIP C O.010UF K 
CC73FCH1HO20C CHIP C 2.0PF C274 CC73FCH1H180J CHIP C 18PF J 


a C180 


61 


bO-OLUO 
PARTS LSIT 


RF UNIT (X44-3210-00) 


+ ee Desti- 
Address Description ane 
C275 CC73FCH1H150J CHIP C 15PF 
C276 CC73FCH1H180J CHIP C 18PF 
€277-279 CK73FB1E103K CHIP C 0.010UF 
C280 CC73FCH1H101J CHIP C 100PF 


C281.282 CC73FCH1H2205 CHIP C 22PF 


CEO4EW1C100M ELECTRO 10UF 
CK73FB1E103K CHIP C 0.010UF 
CC73FCH1H121J CHIP C 120PF 
CC73FSL1H181J CHIP C 180PF 
CC73FCH1H121J CHIP C 120PF 


C283 CC73FCH1H330J CHIP C 33PF 
C285 CK73FB1E223K CHIP C 0.022UF 
C286 CEO4EW1HO10M ELECTRO 1.QUF 
C287 CEO4EW1C100M ELECTRO 10UF 
C288 CK73FB1H473K CHIP C 0.047UF 


CK73FB1E103K CHIP C 0.010UF 
CC73FCH1H560J CHIP C 56PF 
CC73FSL1H391J CHIP C 390PF 
CC73FCH1H390J CHIP C 39PF 
CC73FCH1H680J CHIP C 68PF 


C289 CEO4EW1C100M ELECTRO 1OUF 
C290 CK73FB1E103K CHIP C 0.010UF 
C291 CEO4EW1HR47M ELECTRO 0.47UF 
C292 CK73FB1E103K CHIP C 0.010UF 
C293 CC73FCH1H101J CHIP C 100PF 


CC73FCH1H390J CHIP C 39PF 
CC73FCH1H101J CHIP C 100PF 
CC73FCH1H680J CHIP C 68PF 
CC73FCH1H390J CHIP C 39PF 
CC73FCH1HO70D CHIP C 7.0PF 


C294 CK73FF1E1042Z CHIP C 0.10UF 

C295-298 CK73FB1E103K CHIP C 0.010UF 
€299,300 CK73FB1H103K CHIP C 0.010UF 
C301 CK73FB1H102K CHIP C 1000PF 
C302 CK73FB1H103K CHIP C 0.010UF 


CC73FCH1H680J CHIP C 68PF 
CC73FCH1H220J CHIP C 22PF 
CC73FCH1H330J CHIP C 33PF 
CK73FB1E103K CHIP C 0.010UF 
CC73FCH1H121J CHIP C 120PF 


ao xX aaa 


C303 CK73FB1H102K CHIP C 1000PF 
C304 CK45FE2H222P CERAMIC = 2200PF 
C305 CK73FB1H103K CHIP C 0.010UF 
C306,307 CK73FB1H102K CHIP C 1000PF 
C308 CK73FB1H103K CHIP C 0.010UF 


CEO4EW1C470M ELECTRO 47UF 
CK73FB1E103K CHIP C 0.010UF 
CK73FB1H102K CHIP C 1000PF 
CC73FCH1H330J CHIP C 33PF 
CC73FCH1HORSC CHIP C 0.5PF 


: 


C310 CK73FB1H103K CHIP C 0.010UF 
C312 CEO4EW1C100M ELECTRO 10UF 
C313,314 CK73FB1H103K CHIP C 0.010UF 
C315 CEO4EW1C100M ELECTRO 1OUF 
C316-327 CK73FB1H102K CHIP C 1000PF 


CC73FCH1HORSC CHIP C 0.5PF 
CC73FCH1H330J CHIP C 33PF 
CK73FB1E103K CHIP C 0.010UF 
C92-0516-05 CHIP-TAN = 4.7UF 
CC73FCH1H470J CHIP C 47PF 


C328-331 CK73FB1E103K CHIP C 0.010UF 
C332 CK73FB1H102K CHIP C 1000PF 
C333 CK73FB1E103K CHIP C 0.010UF 
C334 CC73FCH1H3305 CHIP.C 33PF 

C335 CK73FB1E103K CHIP C 0.010UF 


CC73FCH1H101J CHIP C 100PF 
CEO4EW1C100M ELECTRO JOUF 
CK73FB1E103K CHIP C 0.010UF 
CC73FCH1H100D CHIP C 1OPF 
CC73FCH1HOSOC CHIP C 5,0PF 


C338 CC73FSL1H221J CHIP C 220PF 
C339,340 CC73FCH1H220J CHIP C 22PF 
C341-346 CK73FB1E103K CHIP C 0.010UF 
C347 348 CC73FCH1H100D CHIP C 10PF 
C350 C92-0004-05 CHIP-TAN —_1.0UF 


CK73FB1E103K CHIP C 0.010UF 
CK73FB1H331K CHIP C 330PF 
CC73FCH1H620J CHIPC ° 62PF 
CK73FB1H331K CHIP C 330PF 
CC73FCH1H820J CHIP C 82PF 


C500 CK73FB1E103K CHIP C 0.010UF 
C501 CEO4NW1C100M ELECTRO 10UF 
C502 CK73FB1E103K CHIP C 0.010UF 
C503 CEO4NW1C100M ELECTRO 1QUF 
C504 CK73FB1E103K CHIP C 0.010UF 


CK73FB1H103K CHIP C 0.010UF 
CEO4EW1C100M ELECTRO JOUF 

CK73FB1H103K CHIP C 0.010UF 
CK73FB1H682K CHIP C 6800PF 
CK73FB1H123K CHIP C 0.012UF 


C505 CEO4EW1C100M ELECTRO 10UF 
C506 CK73FB1E103K CHIP C 0.010UF 
C507 CEO4NW1C100M ELECTRO 1OUF 
C508 CK73FB1E103K CHIP C 0.010UF 
C503 CEO4NW1C100M ELECTRO 10UF 


CK73FB1H682K CHIP C 6800PF 
CK73FB1H103K CHIP C 0.010UF 
CK73FB1H102K CHIP C 1000PF 
CC73FSL1H221J CHIP C 220PF 
CK73FB1H103K CHIP C 0.010UF 


C510 CK73FB1E103K CHIP C 0.010UF 
C511 CEO4EW1C100M ELECTRO 10UF 
C512,513 CK73FB1E103K CHIP C 0.010UF 
C514 C92-0516-05 CHIP-TAN —4.7UF 
C515 CC73FSLIH271J CHIP C 270PF 


CC73FCH1HORSC CHIP C 0.5PF 
CC73FCH1H270J CHIP C 27PF 
CK73FB1H103K CHIP C 0.010UF 
CK73FB1H102K CHIP C 1000PF 
CK73FB1H103K CHIP C 0.010UF 


C516 CC73FSL1H561J CHIP C S60PF 
C517 CK73FB1E103K CHIP C 0.010UF 
C518 CC73FSL1H271J CHIP C 270PF 
C519,520 CK73FB1E103K CHIP C 0.010UF 


CC73FCH1H270J CHIP C 27PF J 

CEO4EW1C101M ELECTRO 1OOUF = 16\Wv 

€92-0001-05 CHIP-TAN 0.10UF = 35WvV 
(620-623 CK73FB1H102K CHIP C 1000PF kK 


62 


C659,660 
C661 
C662 


C663 
C664 
C665,666 
C667 
C668 


C669 
C670 
C671 
C672 
C673 


C674 
C675 
C676 
C677 
C678 


C679 
C680 
C681 
(682,683 
C684 


C685.686 
C687 
C688 
C689 


CK73FB1E103K 
CK73FB1H102K 
CEO4EW1C101M 
CK73FB1E103K 
CK73FB1E103K 


CEO4EW1C101M 
CC73FCH1H101J 
CC73FCH1H180J 
CK73FB1H102K 

CC73FCH1H330J 


CC73FCH1HO80D 
CC73FCH1H120J 
CC73FCH1HS560J 
CK73FB1H183K 

CC73FCH1H1205 


CK73FB1H102K 

CC73FCH1H330J 
CC73FCH1H120J 
CC73FCH1H150J 
CC73FCH1H390J 


CC73FCH1H100D 
CK73FB1H102K 

CC73FCH1H160J 
CC73FCH1H240J 
CC73FCH1H150J 


CC73FCH1H390J 
CK73FB1H183K 
CC73FCH1HO40C 
CK73FB1H102K 
CC73FCH1H150J 


CC73FCH1H200J 
CC73FCH1H160J 
CK73FB1H102K 

CC73FCH1H100D 
CC73FCH1HO30C 


CC73FCH1HO20C 
CC73FCH1HO40C 
CK73FB1H102K 
CK73FB1E103K 
CK73FB1H102K 


CK73FB1E103K 
CK73FB1H102K 
CC73FCH1H240J 
CK73FB1H102K 
CC73FCH1HO10C 


CC73FCH1H240J 
CK73FB1E103K 
C92-0004-05 
CEO4EW1C221M 
CK73FB1E103K 


CQ92M1H822K 
C91-1083-05 

CK73FB1H102K 
CK73FB1E103K 
CK73FB1H 103K 


CK73FB1E103K 

CC73FCH1HO20C 
CC73FCH1HIRSC 
CC73FCH1HO30C 


CHIP C 
CHIP C 
ELECTRO 
CHIP C 
CHIP C 


ELECTRO 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP-TAN 
ELECTRO 
CHIP C 


MYLAR 
FILM 

CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
CHIP C 
CHIP C 


0.010UF 
1000PF 
100UF 
0.010UF 
0.010UF 


100UF 
100PF 
18PF 
1000PF 
33PF 


8.0PF 
12PF 
S6PF 
0.018UF 
12PF 


1000PF 
33PF 
12PF 
15PF 
39PF 


1OPF 
1000PF 
16PF 
24PF 
15PF 


39PF 
0.018UF 
4.0PF 
1000PF 
15PF 


20PF 
16PF 
1000PF 
10PF 
3.0PF 


2.0PF 
4.0PF 
1000PF 
0.010UF 
1000PF 


0.010UF 
1000PF 
24PF 
1000PF 
1.0PF 


24PF 
0.010UF 
1.0UF 
220UF 
0.010UF 


8200PF 
0.47UF 
1000PF 
0.010UF 
0.010UF 


0.010UF 
2.0PF 
1.5PF 
3.0PF 


K 
K 


Fe Pp NE NSE) QOvoAnA ce 


Gar — ea 


PARTS LIST 


C690 
C691 
(692-696 
C697 
C698 


C699 
C700 
C701 
C702 
C703 


C704,705 
706 
C707 
C708 
C710 


C711 
C712 
C713 
C714 
C715,716 


C717 
C719 

C721-726 
C727,128 
C729 


C730-732 
C744 

C750-757 
C758-761 
C762 


C770 
C771 
C780 
C781,782 
C783 


C784 
C785,786 
C787 
C800 
C801 


C802 
C803 
C804 
C805 

C806,807 


C808 
(907-912 
(914-926 
1C506,507 
TC508,509 


TC800 


CN2 
CN4 
CN5,6 
CN? 

CN10 


CN13 
CN14 


New 


CC73FCH1H470J 
CC73FCH1H270J 
CK73FB1E103K 
CEO4EW1C100M 
CK73FB1H102K 


CK73FB1E103K 
CK73FB1H102K 

CC73FCH1H330J 
CC73FCH1H100D 
CC73FCH1H680J 


CK73FB1H103K 
CEO4EW1C0470M 
CK73FB1H103K 

CEO4EW1C101M 
CK73FB1H102K 


CQ92M1H333K 
C91-1083-05 
CK73FB1H103K 
€92-0516-05 
CK73FB1H102K 


CEO4EW1C101M 
CC73FCH1HO20C 
CC73FCH1H270J 
CC73FCH1H100D 
CC73FCH1HO20C 


CK73FB1H102K 
CK73FB1H102K 
CC73FCH1H101J 
CK73FB1H102K 

CC73FCH1H101J 


CEO4EW1C0470M 
CK73FB1H103K 
CEO4EW1E470M 
CK73FF1E104Z 


CEO4EW1C470M. 


CEO4EW1E470M 
CK73FF1E1042Z 

CEO4EW1C470M 
CC73FCH1H3390J 
CC73FCH1H151J 


CC73FCH1H390J 
CC73FCH1HO50C 
CK73FB1H103K 

CC73FCH1HO20C 
CK73FB1H103K 


C92-0004-05 
CK73FB1H102K 
CK73FB1H102K 
C05-0377-05 

C05-0376-05 


C05-0344-05 


£04-0154-05 
£04-0154-05 
£04-0191-05 
£40-3238-05 
£04-0154-05 


£40-5741-05 
£40-5740-05 


L5-38/05 


RF UNIT (X44-3210-00) 


Description 


CHIP C 47PF J 
CHIP C 27PF J 
CHIP C 0.010UF K 
ELECTRO 10UF 1 
CHIP C iOOOPF K 


CHIP C 0.010UF K 
CHIP C 1000PF kK 
CHIP C 33PF J 
CHIP C 10PF 0 
CHIP C 68PF J 


CHIP C O.010UF K 
ELECTRO 47UF 16WV 
CHIP C O.010UF K 
ELECTRO 100UF  16WV 
CHIP C 1000PF 


MYLAR 0.033UF K 
FILM 0.47UF  63WV 
CHIP C O.010UF K 
CHIP-TAN = 4.7UF 16WV 
CHIP C 1000PF 


ELECTRO 100UF 

CHIP C 2.0PF C 
CHIP C 27PF J 
CHIP C 10PF D 
CHIP C 2.0PF C 


CHIP C 1000PF K 
CHIP C 1O00PF kK 
CHIP C 100PF J 
CHIP C 1000PF kK 
CHIP C 100PF J 


ELECTRO 47UF 16WV 
CHIP C O.010UF K 
ELECTRO 47UF 25WV 
CHIP C O.10UF 2 
ELECTRO 47UF 16WV 


ELECTRO 47UF 25WV 
CHIP C Q10UF 2 
ELECTRO 47UF 16WV 
CHIP C 39PF J 
CHIP C 150PF J 


CHIP C 39PF J 
CHIP C 5.0PF C 
CHIP C O.010UF K 
CHIP C 2.0PF C 
CHIP C O.010UF K 


CHIP-TAN —1.0UF 

CHIP C \O00PF kK 
CHIP C 1000PF Kk 
TRIMMER CAPACITOR —_10PF 


TRIMMER CAPACITOR — 6PF 


TRIMMER CAPACITOR 


30PF 


RF COAXIAL CABLE SOCKET 
RF COAXIAL CABLE SOCKET 
RF COAXIAL CABLE SOCKET 
PIN CONNECTOR (3P) 

RF COAXIAL CABLE SOCKET 


PIN CONNECTOR (8P) 
PIN CONNECTOR (20P) 


nation 


Desti- 


63 


bO-O/VUO ) 
PARTS LSIT 


RF UNIT (X44-3210-00) 


Address Parts No. Description Desti- 
nation 


Address - Description 
CN15-17 £04-0154-05 RF COAXIAL CABLE SOCKET 
CN500 £40-5740-05 PIN CONNECTOR (20P) 

CN501 £40-3237-05 PIN CONNECTOR (2P) 
CN502-505 £04-0154-05 RF COAXIAL CABLE SOCKET (2P) 


CN506 £40-3238-05 PIN CONNECTOR (3P) 


(40-2282-14 SMALL FIXED INDUCTOR 
134-4264-05 COIL 

(40-1021-14 SMALL FIXED INDUCTOR 
(34-4265-05 COIL 

(19-0324-05 TROIDAL COIL 


CN508 £40-5606-05 PIN CONNECTOR (3P) 
CN503 £40-5607-05 PIN CONNECTOR (4P) 
CN510 E23-0996-05 TERMINAL (TEST) 
CN800 £40-4463-05 PIN CONNECTOR 
CN801 £40-4464-05 PIN CONNECTOR 


140-4785-48 SMALL FIXED INDUCTOR (470NH) 
L19-0324-05 TROIDAL COIL 

140-4705-48 SMALL FIXED INDUCTOR (47UH) 
(40-2785-48 SMALL FIXED INDUCTOR (270NH) 
(40-2285-48 SMALL FIXED INDUCTOR (220NH) 


CN901 £40-3300-05 PIN CONNECTOR (3P) 

CN903-907 £40-5743-05 FLAT CABLE CONNECTOR (6P) 
£06-0752-05 DIN SOCKET 

E13-0166-05 PIN JACK 


L19-0324-05 TROIDAL COIL 

L39-1255-05 COIL 

140-1285-48 SMALL FIXED INDUCTOR (120NH) 
L39-1255-05 COIL 

L40-1015-48 SMALL FIXED INDUCTOR (100NH) 


£11-0462-05 PHONE JACK 


£37-0546-05 LEAD WIRE WITH CONNECTOR 


L39-1255-05 COIL 
£37-0517-05  * LEAD WIRE WITH MINIPIN PLUG 


134-4222-05 COIL 
L34-4394-05 COIL 
L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
L40-2285-48 SMALL FIXED INDUCTOR (220NH) 


F11-1141-04 SHIELDING COVER 
F11-1140-04 SHIELDING CASE 


J30-0545-05 SPACER (TO XF1) 
J30-0563-05 SPACER (TO XF3, X800) 


134-4393-05 COIL 
(40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
L34-4394-05 COIL 
(40-2295-48 SMALL FIXED INDUCTOR (2.2UH) 
(40-2285-48 SMALL FIXED INDUCTOR (220NH) 


L72-0343-05 CERAMIC FILTER (8.4MHZ) 
L39-1254-05 COIL 

L19-0324-05 TROIDAL COIL 
L40-1021-14 SMALL FIXED INDUCTOR 
L40-2701-14 SMALL FIXED INDUCTOR 


(34-4209-05 COIL 
(40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
134-0943-05 COIL 
(40-4785-48 SMALL FIXED INDUCTOR (470NH) 
L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 


L40-4791-14 SMALL FIXED INDUCTOR 
L40-2701-14 SMALL FIXED INDUCTOR 
L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
L19-0324-05 TROIDAL COIL 
L40-1005-48 SMALL FIXED INDUCTOR (10UH) 


L34-0535-05 COIL 

L34-0536-05 COIL 

L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
L40-2285-48 SMALL FIXED INDUCTOR (229NH) 
L40-4705-48 SMALL FIXED INDUCTOR (47UH) 


L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
L40-1501-14 SMALL FIXED INDUCTOR 
L40-1021-14 SMALL FIXED INDUCTOR 
40-5691-14 SMALL FIXED INDUCTOR 
L40-1292-14 SMALL FIXED INDUCTOR 


L19-0324-05 TROIDAL COIL 
L34-4395-05 COIL 
L39-1255-05 COIL 
L34-4395-05 COIL 
L34-4211-05 COIL 


L40-8291-14 SMALL FIXE UCTOR 
L40-1292-14 SMALL FIXE UCTOR 
(40-5691-14 SMALL UCTOR 
L40-1292-14 SMALL UCTOR 
L40-1092-14 SMAL 


(40-1015-48 SMALL FIXED INDUCTOR (100UH) 
134-4395-05 COIL 
L34-4207-05 COIL 
134-0943-05 COIL 
134-0781-05 COIL 


L40-3391-14 SMALL FIXED INDUCTOR 
L40-1092-14 SMALL FIXED INDUCTOR 
34-4262-05 COIL 
L40-3382-14 SMALL FIXED INDUCTOR 
L40-2792-14 SMALL FIXED INDUCTOR 


(34-0536-05 * 1 COIL 

140-4705-48 SMALL FIXED INDUCTOR (47UH) 

140-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
140-1015-48 SMALL FIXED INDUCTOR (100UH) 
L108 (40-1005-48 SMALL FIXED INDUCTOR (10UH) 


140-3382-14 SMALL FIXED 


NDUCTOR 
L40-2282-14 SMALL FIXED IN 

N 

N 


D 

DUCTOR 
DUCTOR 
DUCTOR 


L40-2292-14 SMALL FIXED 
L40-2282-14 SMALL FIXED 
L34-4289-05 COIL 


110,111 L40-1805-48 SMALL FIXED INDUCTOR (18UH) 
112,113 L40-1081-42 SMALL FIXED INDUCTOR (0.1UH) 
L301 (40-1001-42 SMALL FIXED INDUCTOR (10UH) 
(304-310 140-1001-42 SMALL FIXED INDUCTOR (10UH) 
314-318 (40-1001-42 SMALL FIXED INDUCTOR (10UH) 


(40-2282-14 SMALL FIXED INDUCTOR 
L40-1292-14 SMALL FIXED INDUCTOR 
L40-2282-14 SMALL FIXED INDUCTOR 
L34-4392-05 COIL 
L40-2282-14 SMALL FIXED INDUCTOR 


L500-505 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 
L506,507 L40-6805-48 SMALL FIXED INDUCTOR (68UH) 
L508 L40-1005-48 SMALL FIXED INDUCTOR (10UH) 
L509,510 (40-2705-48 SMALL FIXED INDUCTOR (27UH) 


L40-1292-14 SMALL FIXED INDUCTOR 


L511 
512,513 
514 
L515 
L516 


(517 
L518 
(519 
L520 
1521,522 


523 
L524 
(525,526 
(528 
529,530 


1531-534 
L535 
L536 
L537 
L538 


L539 
540 
(541 
L542 
L543 


(544 
L545 
L546 
547 
(548 


1549 
L550 
L551 
(552 
L553 


554 
L555 
L556 
(557-559 
(580,581 


(601 
L603 
L604 
X800 
XF1 


XF2 
XF3 


Q 


RI 
R2 
R3 
RS 


R7 

RY 
R10 
R11,12 


CP500-505 


[oes] ro 


* | L40-1805-48 
* | L40-2705-48 


L40-2205-48 


* | 140-1805-48 


L40-5695-48 


L40-1005-48 
(34-4222-05 


* | 134-4421-05 


34-4222-05 
(40-2285-48 


(40-1005-48 
(40-1095-48 
(40-2205-48 


* | 134-4396-05 


34-4222-05 


L40-1015-48 
(33-0664-05 
(34-2354-05 
(40-4795-48 
133-0664-05 


(34-2354-05 
(40-4795-48 
(33-0664-05 
(34-2354-05 
L40-4795-48 


L33-0664-05 
(34-2354-05 
40-4795-48 
(40-3385-48 
(40-1295-48 


L40-3385-48 
(40-2285-48 
L40-1015-48 


* | L40-2795-48 


(40-1595-48 


L40-2295-48 
L40-3395-48 
L40-2285-48 
L40-1015-48 
L40-1005-48 


140-3395-48 
L40-2785-48 
L40-1015-48 
L77-1521-15 
L71-0401-05 


L71-0235-05 
L71-0266-05 


N38-2640-46 


R90-0721-05 

RD14BB2E470J 
RD14BB2E151J 
RK73FB2A101J 
RD14BB2E101J 


RD14BB2E820J 
RK73FB2A221J 
RK73FB2A181J 
RK73FB2A331J 
RK73FB2A470J 


PARTS LIST 


“Description 


SMALL FIXED INDUCTOR (18UH) 
SMALL FIXED INDUCTOR (27UH) 
SMALL FIXED INDUCTOR (22UH) 
SMALL FIXED INDUCTOR (18UH) 
SMALL FIXED INDUCTOR (5.6UH) 


SMALL FIXED INDUCTOR (10UH) 
COIL 
COIL 
COIL 
SMALL FIXED INDUCTOR (220NH) 


SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR (1UH) 
SMALL FIXED INDUCTOR (22UH) 
COIL 

COIL 


SMALL FIXED INDUCTOR (100UH) 
CHOKE COIL 

COIL 

SMALL FIXED INDUCTOR (4.7UH) 
CHOKE COIL 


COIL 

SMALL FIXED INDUCTOR (4.7UH) 
CHOKE COIL 

COIL 

SMALL FIXED INDUCTOR (4.7UH) 


CHOKE COIL 

COIL 

SMALL FIXED INDUCTOR (4.7UH) 
SMALL FIXED INDUCTOR (330NH) 
SMALL FIXED INDUCTOR (1.2UH) 


SMALL FIXED INDUCTOR (330NH)} 
SMALL FIXED INDUCTOR (220NH) 
SMALL FIXED INDUCTOR (100NH) 
SMALL FIXED INDUCTOR (2.7UH) 
SMALL FIXED INDUCTOR (1.5UH) 


SMALL FIXED INDUCTOR (2.2UH) 
SMALL FIXED INDUCTOR (3.3UH) 
SMALL FIXED INDUCTOR (220NH) 
SMALL FIXED INDUCTOR (100UH) 
SMALL FIXED INDUCTOR (10UH) 


SMALL FIXED INDUCTOR (3.3UH) 
SMALL FIXED INDUCTOR (270NH) 
SMALL FIXED INDUCTOR (100UH) 
CRYSTAL RESONATOR (20MHZ) 
CRYSTAL FILTER (73.05MHZ) 


CRYSTAL FILTER 
CRYSTAL FILTER (8830KHZ} 


PAN HEAD MACHINE SCREW 


MULTI-COMP 4.7K X 16 
RD 47 J 1/4W 
RD 150 J 1/4W 
CHIP R 100 J 1/10W 
RD 100 J 1/4W 


RD 82 J 1/4W 

CHIP R 220 J 1/10W 
CHIP R 180 J * 1/10W 
CHIP R 330 J 1/10W 
CHIP R 47 J 1/i0W 


Desti- 
nation 


RK73FB2A222J 
RK73FB2A103J 
RK73FB2A330J 
RK73FB2A102J 
RK73FB2A330J 


RK73FB2A101J 
RK73FB2A222J 
RK73FB2A561J 
RK73FB2A181J 
RK73FB2A680J 


RK73FB2A103J 
RK73FB2A223J 
RK73FB2A121J 
RK73FB2A680J 
RK73FB2A560J 


RK73FB2A680J 
RK73FB2A220J 
RK73FB2A121J 
RK73FB2A220J 
RK73FB2A121J 


RK73FB2A220J5 
RK73FB2A121J 
RK73FB2A220J 
RK73FB2A121J 
RK73FB2A220J 


RK73FB2A121J 
RK73FB2A220J 
RK73FB2A121J 
RK73FB2A220J 
RK73FB2A121J 


RK73FB2A220J 
RK73FB2A121J 
RK73FB2A220J 
RK73FB2A121J 
RK73FB2A220J 


RK73FB2A121J 
RK73FB2A151J 
RK73FB2A223J 
RK73FB2A104J 
RK73FB2A393J 


RK73FB2A330J 
RK73FB2A473J 
RK73FB2A151J 
RK73FB2A331J 
RK73FB2A221J 


RK73FB2A101J 
RK73FB2A473J 
RK73FB2A151J 
RK73FB2A152J 
RK73FB2A680J 


RK73FB2A220J 
RK73FB2A100J 
RK73FB2A151J 
RK73FB2A471J 
RK73FB2A102J 


RK73FB2A471J 
RK73FB2A562J 
RK73FB2A220J~> 
RK73FB2A150J 


15-G/US 


RF UNIT (X44-3210-00) 


Desti- 
nation 


Description 
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RF UNIT (X44-3210-00) 


New 
Ref. No. | Address parts Parts No. 


R117 RK73FB2A471J 
R118 RK73FB2A680J 
R119,120 RK73FB2A331J 
R121 RK73FB2A102J 


R122,123 RK73FB2A100J 


R124 RK73FB2A471J 
R125,126 RK73FB2A 100J 
R127 RK73FB2A180J 
R128 RK73FB2A331 J 
R130 RK73FB2A331 J 


R131 RK73FB2A101J 
R132 RK73FB2A223J 
R133 RK73FB2A333J 
R134 RK73FB2A122J 
R139 RK73FB2A104J 


R140 RK73FB2A473J 
R142 RK73FB2A473J 
R143 RK73FB2A471J 
R144 RK73FB2A221J 
R145 RK73FB2A330J 


R146 RK73FB2A471J 
R147 RK73FB2A562J 
R148 RK73FB2A223J 
R150 RK73FB2A181J 
R154 RK73FB2A471J 


RK73FB2A330J 
R157 RK73FB2A182J 
R158 RK73FB2A330J 
R159 RK73FB2A101J 
RK73FB2A222J 


RK73FB2A101J 
R163 RK73FB2A332J 
R164 RK73FB2A152J 
R165 RK73FB2A473J 
RK73FB2A222J 


RK73FB2A101J 
R168 RK73FB2A393J 
R169 RK73FB2A102J 
R170 RK73FB2A223J 
RK73FB2A101J 


RK73FB2A393J 
R174 RK73FB2A223J 
R175 RK73FB2A102J 
R176 RK73FB2A103J 
RK73FB2A 153 


R RK73FB2A563J 
R179 RK73FB2A103J 
R180 RK73FB2A104J 
R181 RK73FB2A222J 
R RK73FB2A103J 


RK73FB2A470J 
R184 RK73FB2A121J 
R185 RK73FB2A103J 
R186 RK73FB2A562J 
RK73FB2A470J 


RK73FB2A152J 
RK73FB2A103J 
RK73FB2A151J 
RK73FB2A102J 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


nero Desti- 
470 J 1/10W. 
68 J 1/10W 
330 J 1/10W 
1.0K J 1/10W 
10 J 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


10 
18 
330 
330 


22K 
33K 
1.2K 
100K 


47K 
470 
220 
33 


5.6K 
22K 
180 
470 


1.8K 
33 
100 


3.3K 
1.5K 
47K 


39K 
1.0K 
22K 


22K 
1.0K 
10K 


10K 
100K 
2.2K 


47 
120 
10K 
9.6K 


10K 
150 


a a ee ay 


PARTS LSIT 


R195,196 
R197 
R198 
R199,200 
R201 


R202,203 
R204 

R205,206 
R207,208 
R209 


R210 
R211 
R212,213 
R214 
R215 


R216 
R217 
R218 
R219 
R220 


R221 
R222 
R223 
R224 
R225 


R226 
R229 
R230 
R231,232 
R233 


R234 
R235 
R236,237 
R238 
R239 


R240 
R241 ,242 
R243 
R244 
R245 


R246 
R248 
R249 
R250 
R251 


R252 
R253 
R256 - 
R257 
R258 


R259 
R260 
R261 
R262 
R263 


R264 
R265 
R266 
R267 


Enc 


0B Desti- 
33 J 


CHIP R 1/10W 


RK73FB2A330J 


RK73FB2A273J CHIP R Di Kee) mh /LOWY, 
RK73FB2A103J CHIP R 1K J = 1/10W 
RK73FB2A221J CHIP R 220 J 1/10W 
RK73FB2A473J CHIP R 47K J  1/10W 


RK73FB2A680J 68 J 1/10W 
RK73FB2A101J CHIP R 100 J 1/10W 
RK73FB2A471J CHIP R 470 J. 1/10W 
RK73FB2A330J CHIP R 33 ee OWE 
RK73FB2A471J CHIP R 470 J 1/10W 


RK73FB2A102J 1/10W 


RK73FB2A472J CHIP R 47K J  1/10W 
RK73FB2A330J CHIP R 33 J 1/10W 
RK73FB2A103J CHIP R 1K 86d) = -1/10W 
RK73FB2A823J CHIP R 82K J 1/10W 


RK73FB2A681 J 1/10W 


RK73FB2A151J CHIP R 150 J 1/10W 
RK73FB2A332J CHIP R Sak OW 
RK73FB2A103J CHIP R 10K J 1/10W 
RK73FB2A101J CHIP R 100 J 1/10W 


RK73FB2A102J J 1/10W 
RK73FB2A103J CHIP R WOK J 1/10W 
RK73FB2A392J CHIP R 39K J  1/10W 
RK73FB2A332J CHIP R 33K J 1/10W 
RK73FB2A223J CHIP R 220K J 1/10W 


RK73FB2A562J J 1/10W 
RK73FB2A103J CHIP R WOK =) 1/10W 
RK73FB2A152J CHIP R 15K J 1/10W 
RK73FB2A221J CHIPR. = 220 J 1/10W 
RK73FB2A152J CHIP R 15K J = 1/10W 


RK73FB2A101J CHIP R 100 J 1/10W 
RK73FB2A152J CHIP R 15K J 1/10W 
RK73FB2A101J CHIP R 100 J 1/10W 
RK73FB2A152J CHIP R 15K J 1/10W 
RK73FB2A101J CHIP R 100 J 1/10W 


RK73FB2A152J CHIP R 15K OJ 1/10W 
RK73FB2A331J CHIP R 330 J 1/10W 
RK73FB2A152J CHIP R eK J | 1/10W 
RK73FB2A101J CHIPR 100 J 1/10W 
RK73FB2A152J CHIP R 15K J 1/10W 


RK73FB2A221J CHIP R 220 J 1/10W 
RK73FB2A822J CHIP R 82K J  1/10W 
RK73FB2A222J CHIP R ERS 1/1 OW, 
RK73FB2A103J CHIP R 10K J 1/10W 
RK73FB2A153J CHIP R 15K J 1/10W 


RK73FB2A102J CHIP R 10K J = 1/10W 
RK73FB2A472J CHIP R 47K J  1/10W 
RK73FB2A472J CHIP R 47K J  1/10W 
RK73FB2A101J CHIP R 100 J 1/10W 
RK73FB2A331J CHIP R 330 J 1/10W 


RK73FB2A104J CHIP R 100K =J = 1/10W 
RK73FB2A102J CHIP R 10K J  1/10W 
RK73FB2A331J CHIP R 330 J 1/10W 
RK73FB2A102J CHIP R 10K J) 1/0W 
RK73FB2A332J CHIP R 33K J. 1/10W 


RK73FB2A222J J 1/10W 
RK73FB2A272J CHIP R 7 | Ga ee VAL) ) 
RK73FB2A332J CHIP R 33K J  1/10W 
RK73FB2A822J 82K J 1/10W 


R268 
R269 
R271 
R272 
R276 


R277 
R278 
R279 
R280 
R281 


R284 
R285 
R286 
R287 
R288 


R289 
R290,291 
R292,293 
R294-297 
R298 


R320 
R322,323 
R324 
R325 
R329 


R330 
R331 
R332 
R333 
R334 


R335 
R336,337 
R338 
R339 
R340 


R351-362 
R363 
R380 
R381 
R382 


R383-385 
R386 
R500 
R501 
R502 


R503 
R504 
R505 
R506 
R507 


R508 
R509 
R510 
R511 
. | R512 


R513 
R514 
R515 
R516 


RK73FB2A273J 
RK73FB2A103J 
RK73FB2A224J 
RK73FB2A104J 
RK73FB2A474J 


RK73FB2A103J 
RK73FB2A224J 
RK73FB2A473J 
RK73FB2A223J 
RK73FB2A222J 


RK73FB2A224J 
RK73FB2A103J 


RK73FB2A101J 
RK73FB2A103J 
RK73FB2A472J 


RK73FB2A103J 
RK73FB2A472J 
RK73FB2A681J 
RK73FB2A224J 
RK73FB2A472J 


RK73FB2A472J 
RK73FB2A223J 
RK73FB2A101J 
RK73FB2A102J 
RK73FB2A224J 


RK73FB2A104J 
RK73FB2A684J 
RK73FB2A103J 
RK73FB2A680J 
RK73FB2A391J 


RK73FB2A272J 
RK73FB2A104J 
RK73FB2A154J 
RK73FB2A2245 
RK73FB2A101J 


RK73FB2A103J 
R92-0670-05 

RK73FB2A682J 
RK73FB2A183J 
RK73FB2A181J 


R92-0670-05 
RK73FB2A330J 
RK73FB2A103J 
RK73FB2A470J 
RK73FB2A331J 


RK73FB2A472J 
RK73FB2A681J 
RK73FB2A561J 
RK73FB2A333J 
RK73FB2A101J 


RK73FB2A272J 
RK73FB2A681J 
RK73FB2A470J 
RK73FB2A122J 
RK73FB2A472J 


RK73FB2A103J 
RK73FB2A220J 


RK73FB2A331J 
RK73FB2A560J 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


PARTS LIST 


Desti- 
Reno, [Adis ty Parse. | Description | pata 


27K 1/10W 

10K ; 1/10W 

220K J = 1/10W 

100K J  1/10W 
J 


J 
220K =J = 1/10W 
47K J  1/10W 
27K) A/10W 
J 


J 
10K = =J ) 1/10W 
100 J 1/10W 
10K J 1/10W 
J 


J 
47K J  1/10W 
680 J 1/10W 
220K J 1/10W 
J 


J 
22K SS 1/10W 
10006 J 1 /10W 
10K J 1/10W 
J 


680K 1/10W 
10K 1/10W 
68 1/10W 


Coen GE CS te 


J 
100K =6J1/10W 
150K J  1/10W 
220K J  1/10W 
J 


0 OHM 
68K J  1/10W 
18K J 1/10W 


33 J 1/10W 

10K = =J))1/10W 

47 J 1/10W 
J 


J 
680 J 1/10W 
S60 J  1/10W 
33K J 1/10W 
J 


J 
680 J 1/10W 
47 J 1/10W 
1.2K J 1/10W 
J 


22 
330 


1/10W 
1/10W 


a. j. c& 


R517-519 
R520 
R521 
R622 
R523 


R524,525 
R526 
R527 
R528 
R529 


R530 
R531 
R532 
R533 
R534 


R535 
R536 
R537 
R545 
R546 


R547 
R548,549 
R550 
R551 
R552 


R553 
R554 

R555,556 
R557 
R558 


R559,560 
R561,562 
R563 
R564 
R565 


New Desti- 
Raft ua Sees irae Se aS 


RK73FB2A470J 
RK73FB2A101J 
RK73FB2A223J 
RK73FB2A331J 
RK73FB2A470J 


RK73FB2A102J 
RK73FB2A331J 
RK73FB2A680J 
RK73FB2A391J 
RK73FB2A680J 


RK73FB2A103J 
RK73FB2A222J 
RK73FB2A151J 
RK73FB2A680J 
RK73FB2A101J5 


RK73FB2A471J 
RK73FB2A470J 
RK73FB2A220J 
RK73FB2A103J 
RK73FB2A821J 


RK73FB2A331J 
RK73FB2A470J 
RK73FB2A181J 
RK73FB2A221J 
RK73FB2A101J 


RK73FB2A333J 
RK73FB2A682J 
RK73FB2A101J 
RK73FB2A221J 
RK73FB2A101J 


RK73FB2A473J 
RK73FB2A101J 
RK73FB2A102J 
RK73FB2A681J 
RK73FB2A101J 


R566 
R567 
R570,571 
R572 

R580-583 


R584 
R586 
R587 
R588, 589 
R591 


R592 
R593,594 
R596 
R597 
R598,599 


R601 
R602 
R603 
R604 
R605 


RK73FB2A471J 
RK73FB2A221J 
RK73FB2A222J 
RK73FB2A272J 
RK73FB2A223J 


RK73FB2A101J 
RK73FB2A682J 
RK73FB2A473J 
RK73FB2A101J 
RK73FB2A682J 


RK73FB2A473J 
RK73FB2A101J 
RK73FB2A682J 
RK73FB2A473J 
RK73FB2A1U1J 


RK73FB2A682J 
RK73FB2A473J 
RK73FB2A101J 
RK73FB2A470J 
RK73FB2A392J 


R606 
R608 

R609,610 
R611 


RK73FB2A103J 
RK73FB2A471J 
RK73FB2A103J 


- | CHIP R 100 3868S) (1/10W 


RK73FB2A102J 


L5-6/U5S 


RF UNIT (X44-3210-00) 


CHIP R 1/10W 


CHIP R i J 1/10W 
CHIP R 22K wet/T0W 
CHIPR 330 J 1/10W 
CHIP R 4] J 1/10W 


CHIP R 1/10W 
CHIP R 330 J = 1/10W 


CHIP R 68 J 1/10W 
CHIP R 390 J Tri0W 
CHIP R 68 J 1/10W 


CHIP R J 1/10W 

CHIP R 22K J 1/10W 

CHIP R 150 J 1/10W 

CHIPR = 68 J 1/10W 
J 


CHIP R 1/10W 


CHIPR 1/10W 


CHIP R 47 J 1/10W 
CHIP R 22 J 1/10W 
CHIP R 10K J 1/10W 


CHIP R 1/10W 


CHIP R J 1/10W 
CHIP R 47 J 1/10W 
CHIP R 180 J 1/10W 
CHIP R 220 /\0W 
CHIP R 100 J = 1/10W 


CHIP R /\0W 


CHIP R 6.8K J 1/10W 
CHIP R 100 J 1/10W 
CHIP R 220 J 1/10W 
CHIP R 100 J /\OW 


CHIP R J 1/10W 
CHIP R 100 J /\0W 
CHIP R 1.0K J  1/10W 
CHIP R 680 J 1/10W 
CHIP R 1/10W 


CHIP R 1/10W 


CHIP R 220 J 1/10W 
CHIP R 22K dS 1/1 0W 
CHIP R 27K J  1/10W 
CHIP R 22K J 1/10W 


CHIP R 1/10W 
CHIP R 6.8K J 1/10W 
CHIP R 47K J 1/10W 
CHIP R 100 J 1/10W 
CHIP R 6.8K J 1/10W 


CHIP R 1/10W 


CHIP R 68K J 1/10W 
CHIPR 47K J 1/10W 
CHIP R 1/10W 


CHIP R 1/10W 


CHIP R 471K J 1/10W 
CHIP R 100 J 1/10W 
CHIP R 47 J 1/10W 
CHIP R J 1/10W 


CHIP R 
CHIP R 470 
CHIP R 10K 
CHIP R 


1/10W 
1/10W 
1/10W 
1/10W 


cH < Gc ec 
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bO7"OlUO 
PARTS LSIT 


RF UNIT (X44-3210-00) 


4 


RK73FB2A821J CHIP R 
RK73FB2A271J CHIP R 
RK73FB2A101J CHIP R 
RK73FB2A220J CHIP R 
RK73FB2A470J CHIP R 


Ame Desti- 


R12-6427-05 TRIMMING POT. 47K 
R31-0605-05 VARIABLE RESISTOR 100K 
R31-0606-05 VARIABLE RESISTOR 10K 


$51-1428-05 RELAY 
$51-1420-05 RELAY 
$31-2420-05 SLIDE SWITCH 


RK73FB2A392J CHIP R 
RK73FB2A103J CHIP R 
RK73FB2A220J CHIP R 
RK73FB2A471J CHIP R 
RK73FB2A183J CHIP R 


LFBO1 DIODE 
RLS245 DIODE 
18V128 DIODE 
LFBO1 DIODE 


RK73FB2A122J CHIP R 1SV128 DIODE 


RK73FB2A102J CHIP R 
RK73FB2A334J CHIP R 
RK73FB2A182J CHIP R 
RK73FB2A331J CHIP R 


RLS135 DIODE 
18V128 DIODE 
RLS135 DIODE 
1SV128 DIODE 


RK73FB2A102J CHIP R RLS135 DIODE 


RK73FB2A101J CHIP R 
RK73FB2A821 J CHIP R 
RK73FB2A822J CHIP R 
RK73FB2A103J CHIP R 


18V128 DIODE 
RLS135 DIODE 
1$V128 DIODE 
RLS135 DIODE 


RK73FB2A102J CHIP R 18V128 DIODE 


RK73FB2A181J CHIP R 
RK73FB2A331J CHIP R 
RK73FB2A823J CHIP R 
RK73FB2A333J CHIP R 


RLS135 DIODE 
18V128 DIODE 
RLS135 DIODE 
1$V128 DIODE 
RLS135 DIODE 


RK73FB2A101J CHIP R 
RK73FB2A470J CHIP R 
RK73FB2A682J CHIP R 
RK73FB2A102J CHIP R 
RK73FB2A151J CHIP R 


1$V128 DIODE 
RLS135 DIODE 
18V128 DIODE 
RLS135 DIODE 
18V128 DIODE 


RK73FB2A150J CHIP R 
RK73FB2A471J CHIP R 
RK73FB2A103J CHIP R 
RK73FB2A392J CHIP R 
RK73FB2A822J CHIP R 


RLS135 DIODE 
1$V128 DIODE 
RLS135 DIODE 
1$V128 DIODE 
RLS135 DIODE 


RK73FB2A102J CHIP R 
RK73FB2A684J CHIP R 
RK73FB2A182J CHIP R 
RK73FB2A103J CHIP R 
RK73FB2A472J CHIP R 


1$V128 DIODE 
RLS135 DIODE © 
1SV128 DIODE 
DAN235K DIODE 


RK73FB2A103J CHIP R HSM88ASR DIODE 


RK73FB2A104J CHIP R 
R655-656 RK73FB2A103J CHIP R 
R657 RK73FB2A471J CHIP R 
R658 RK73FB2A101J CHIP R 


LFBO1 DIODE 
1SV172 DIODE 
RD6.2M(B1) ZENER DIODE 
B30-2004-05 LED 
RD12M(B2) ZENER DIODE 


R659 RK73FB2A470J CHIP R 47 

R690-697 RK73FB2A221J CHIP R 220 
R699 RK73FB2A102J CHIP R 1.0K 
R710-712 RK73FB2A103J CHIP R 10K 
R800 RK73FB2A223J CHIP R 22K 


1$S355 DIODE 
RD3.0M(B2) ZENER DIODE 
1$S355 DIODE 
B30-2004-05 LED 

LFBO1 DIODE 


R801 RK73FB2A103J CHIP R 10K 
R802 RK73FB2A222J CHIP R 2.2K 
R803 RK73FB2A271J CHIP R 270 
R804 RK73FB2A101J CHIP R 100 
R901-902 RK73FB2A101J CHIP R 100 


18355 DIODE 
DAN202K DIODE 
1SV128 DIODE 
RD6.2M(B1) ZENER DIODE 
RD4.7M(B2) ZENER DIODE 


R903-906 RK73FB2A101J CHIP R 100 
R908-920 RK73FB2A101J CHIP R 100 
R925-928 RK73EB2B221J CHIP R 220 
VR2 R12-6417-05 TRIMMING POT. 


1$$355 DIODE 
1SV166 DIODE 
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15-8705 
PARTS LIST 


a 


D501 RLS73 DIODE 
D502 1SV166 DIODE 
D503 RLS73 DIODE 
D504 1SV166 DIODE 
D505 RLS73 DIODE 


RF UNIT (X44-3210-00) 
FINAL UNIT (X45-351X-XX) 


Description 
nation 
2SA1162(Y) TRANSISTOR 


DTC114EK DIGITAL TRANSISTOR 
DTC114EK DIGITAL TRANSISTOR 
DTA114EK DIGITAL TRANSISTOR 
2SC2712(Y) TRANSISTOR 


Desti- 
nation 


D506 1SV166 DIODE 

0507 RLS73 DIODE 

D508 1$S181 DIODE 

1C1,2 TC9174F IC (CMOS 1/0 EXTENSION) 
\C6 NJM2904M IC (OP AMP X2) 


2SK508NV(K53) FET 

28C2712(Y) TRANSISTOR 
28C2712(Y) TRANSISTOR 
2SC2714(Y) TRANSISTOR 
28C2712(Y) TRANSISTOR 


17 M62363FP IC (Bbit D/A CONVERTER) 
IC8 NJM2902M IC (OP AMP X4) 

IC9 NJM2903M IC (COMPARATOR X2) 
1010 NJM/78L05UA IC (VOLTAGE REGULATOR/ +5V) 
1C500-502 F71022 IC (DDS) 


DTC114EK DIGITAL TRANSISTOR 
2SK508NV(K53) FET 

2SC2714(Y) TRANSISTOR 
2SC2996(Y,0) TRANSISTOR 
2SC3722K(R) TRANSISTOR 


1C503 UPD74HC390G IC (DUAL DECADE COUNTER) 
(505,506 SN16913P IC (DUBLE BALANCED MIXERS) 
C507 MB86001PF IC 

C508 SN76514N IC (MIXER) 

C503 MB86001 PF 1 


28C2712(Y) TRANSISTOR 
2SC2714(Y) TRANSISTOR 
2802954 TRANSISTOR 
DTA124EK DIGITAL TRANSISTOR 
2SC3722K(R) TRANSISTOR 


C510 TA78LO9F IC (VOLTAGE REGULATOR/ +8V) 
C511 * | TA78DSO9F IC 

Biz * | B30-2134-05 LAMP 

Q1 DTA124EK DIGITAL TRANSISTOR 

Q2 DTC124EK DIGITAL TRANSISTOR 


2S8D1757K TRANSISTOR 
2SC2714(Y) TRANSISTOR 
2SC2714(Y) TRANSISTOR 
157-101-53019 THERMISTOR 
157-302-53008 THERMISTOR 3K 


FMA1 TRANSISTOR 
a5 2802954 TRANSISTOR 
Q6 2SC2712(Y) TRANSISTOR 
Q7-12 FMG4 TRANSISTOR 
3SK131(M) FET 


157-101-53019 THERMISTOR 100 
157-302-53008 THERMISTOR 3K 


W02-1687-15 ENCODER (FILTER) 
W02-1861-05 ENCODER (RIT/XIT) 
W02-1660-15 ENCODER (M.CH/VFO.CH) 


2SK2218(5) FET 
Q16 2SC2954 TRANSISTOR 
Q17-20 2SK520(K44) FET 

Q21 2SD1624(S) TRANSISTOR 
2SC2714(Y) TRANSISTOR 


X58-3390-03 SUB UNIT (VC02) 


(X45-351X-XX) 0-00: K,P,M,M2,X 2-71: E,E2,E3,E9 


CK73FF1H473Z CHIP C 0.047UF 
CC73FCH1H101J CHIP C 100PF 
CC45FCH2HO30C CERAMIC —-3.0PF 
CC73FCH1H560J CHIP C S6PF 
CK73FF1H473Z CHIP C 0.047UF 


3SK131(M) FET 
026,27 2SK520(K43) FET 
028-32 28C2712(Y) TRANSISTOR 
033 3SK131(M) FET 
3SK184(R) FET 


3SK131(M) FET 

042 DTC124EK DIGITAL TRANSISTOR 
043,44 28C2712(Y) TRANSISTOR 

045,46 DTC143TK DIGITAL TRANSISTOR 


CEO4EW1H010M ELECTRO 1.0UF 
CK73FB1H103K CHIP C 0.010UF 
CK73FB1H102K CHIP C’ 1000PF 


2SC€2712(Y) TRANSISTOR CK73FB1H103K CHIP C 0.010UF 
CM93D2H102J MICA 1000PF 
DTA124EK DIGITAL TRANSISTOR 
049 - 28C2712(Y) TRANSISTOR CC45FSL2H331J CERAMIC = 330PF 


050 2SK208(Y) FET 
Q51 DTC124EK DIGITAL TRANSISTOR 
28C2712(Y) TRANSISTOR 


CC45FSL2H271J CERAMIC —.270PF 
CM93D2H102J MICA 1000PF 
CC45FSL2H151J CERAMIC —-150PF 
CM9302H222J MICA 2200PF 


2SC€2712(Y) TRANSISTOR 
2SB1188(0,R) TRANSISTOR 
DTC124EK DIGITAL TRANSISTOR 
2SB1188(Q,R) TRANSISTOR 
DTC143EK DIGITAL TRANSISTOR 


CC45FSL2H181J CERAMIC 180PF 
CC45FSL2H101J CERAMIC —_-100PF 
CM9302H102J MICA 1000PF 
CM93D2H561J MICA S60PF 
CC45FSL2H471J CERAMIC —470PF 


FMC3 TRANSISTOR 
DTA143EK DIGITAL TRANSISTOR 
FMC3 TRANSISTOR 

DTA143EK DIGITAL TRANSISTOR 


CC45FSL2H181J CERAMIC —-180PF 
CC45FSL2H391J CERAMIC 390PF 
CC45FSL2H471J~ | CERAMIC — 470PF 
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bO-OL1UO 
PARTS LSIT 


FINAL UNIT (X45-351X-XX) 


New anv Desti- 


pte Desti- 
Pa] rw | town | Ba 


CC45FSL2H271J CERAMIC = 270PF J C436 CK73FB1H102K CHIPC —- 1000PF._—s«K 
C118 CC45FSL2H391J CERAMIC =. 390PF J C437 CK73FB1H103K CHIP C O.010UF XK 
C119 CC45FSL2H471J CERAMIC 47 0PF J C438 CEO4EW1HO10M ELECTRO 1.0UF SOWV 
C120 * | CC45FSL2H181J5 CERAMIC —‘180PF J C439 CK73FB1H103K CHIP C 0.010UF 

CC45FSL2H331J CERAMIC =. 330PF J C450 CK73FB1H103K CHIP C 0.010UF K 


CC45FSL2H820J CERAMIC —82PF J (452-454 CK73FB1H103K CHIP C O.010UF K 
C123 CC45FSL2H331J CERAMIC  —330PF J C455 CK73FB1H102K CHIP C 1000PF_ K 
C124 CC45FSL2H121J CERAMIC —-120PF J C456-458 CK73FB1H103K CHIP C 0.010UF K 
C125 CC45FSL2H270J CERAMIC —-.27PF J C461 CC73FSL1H221J CHIP C 220PF lee 

CC45FSL2H151J CERAMIC —_150PF J C465 CK73FB1E104K CHIP C O.10UF K 


CC45FSL2H471J CERAMIC  470PF J C466-471 CK73FF1C105Z CHIP C 1.0UF 
C128 CC45FSL2H270J CERAMIC =—-.27PF J C472,473 CK73FB1E104K CHIP C Q.10UF K 
C129 CC45FSL2H220J CERAMIC =. 22PF J C4793 CEO4EW1HO10M ELECTRO 1.0UF 50WV 
C130 CC45FSL2H331J CERAMIC  330PF J C480-485 CK73FB1H103K CHIP C Q.010UF K 
CC45FSL2H471J CERAMIC  —470PF J C486-488 CK73FB1E104K CHIP C O.10UF Kk 


CC45FSL2H680J CERAMIC 6 8PF J C489 CC73FCH1H470J CHIP C 47PF J 
C133 CC45FSL2H560J CERAMIC —56PF J C490,491 CK73FB1H103K CHIP C O.010UF K 
C134 CC45FSL2H151J CERAMIC —-150PF J C492 CK73FB1E104K CHIP C O.10UF K 
C135 CC45FSL2H471J CERAMIC —470PF J C493 CK73FB1H103K CHIP C O.O10UF K 
; CC45FSL2H560J CERAMIC —_S6PF J (494-496 CK73FB1E104K CHIP C 0.10UF Kk 

CC45FSL2H151J CERAMIC —_150PF J C497-499 CK73FB1H103K CHIP C Q.010UF K 
C138 CC45FSL2H331J CERAMIC 330PF J C502 CK73FB1E473K CHIP C 0.047UF K 
C139 CC45FSL2H330J CERAMIC =. 33PF J C503 CK73FB1H102K CHIP C 1000PF_ K 
140,141 CC45FSL2H221J CERAMIC =. 220PF J C504,505 CK73FB1E473K CHIP C 0.047UF K 
C CC45FSL2H101J CERAMIC —_-100PF J C506 CK73FB1E223K CHIP C 0.022UF kK 


CC45FSL2H151J CERAMIC —-150PF J C507 CK73FB1H681K CHIP C 680PF K 
(145 CC45FSL2H120J CERAMIC —-12PF J (508,509 CK73FB1E473K CHIP C 0.047UF Kk 
0146 CC45FSL2H271J CERAMIC = 270PF J C510,511 CK73FB1E223K CHIP C 0.022UF Kk 
C147 CC45FSL2H390J CERAMIC = 39PF J C512 CEO4EW1C100M ELECTRO 1QUF 16WV 
CC45FSL2H820J CERAMIC —82PF J C513 CC45FSL2H151J CERAMIC —150PF J 


CC45FSL2H100D CERAMIC —-10PF D (514,515 CK73FB1E223K CHIP C 0.022UF 

C151 CC45FSL2H1215 CERAMIC —-120PF J C516 CEO4EW1E101M ELECTRO 1O0UF = 25WV 
C152 CC45FSL2H470J CERAMIC 47 PF J C517 CM93D2H681J MICA 680PF J 
C153 CC45FSL2H330J CERAMIC  —33PF J (518,519 C91-1004-05 CHIP C 6800PF J 

E CC45FSL2H820J CERAMIC —82PF J C520 CK73FB1H102K CHIP C 1O00PF kK 


C CC45FSL2H100D CERAMIC —-10PF 0) C521 CK73FB1E473K CHIP C O.047UF K 
C162 * | CC45FSL2HOSOD CERAMIC —9.0PF D C522 CEO4EW1C100M ELECTRO 10UF 16WV 
C163 CC45FSL2H270J CERAMIC =—-.27PF J C523 CK73FB1E223K CHIP C 0.022UF K 
C301 ,302 CK73FB1H103K CHIP C O.010UF K (524 CEO4EW1E470M ELECTRO 47UF 25WV 
CC73FCH1H101J CHIP C 100PF = J C525 CM73F2H122J CHIP C 1200PF_ J 


CC73FCH1H181J CHIP C 180PF C526 CC45FSL2H151J CERAMIC —-150PF J 
C306 CC73FCH1H390J CHIP C 39PF J C527 CEO4EW1E101M ELECTRO 1OOUF  25WV 
C401 CEO4EW10470M ELECTRO 47UF 16WV €528,529 CK73FB1E104K CHIP C O.10UF K 
C402 CEO4EW1C100M ELECTRO 10OUF 16WV C533 CM73F2H561J CHIP C S60PF J 

CEO4EW1E470M ELECTRO 47UF C550 CK73FB1E104K CHIP C O.10UF Kk 


CK73FB1E104K CHIP C 0.10UF C551 CK73FB1H103K CHIP C O.010UF Kk 

C408 CEO4EW1E470M ELECTRO 47UF 25WV (552,553 CK73FB1H102K CHIP C 1000PF Kk 
C409 CK73FB1E104K CHIP C O.10UF K C554 CK73FB1H223K CHIP C 0.022UF kK 
C410 CEO4EW10470M ELECTRO 47UF 16WV C557 CK73FB1H102K CHIP C 1000PF kK 
1 CK73FB1H103K CHIP C 0.010UF C558 CK73FB1H103K CHIP C O.010UF Kk 


0412,413 CK73FB1H222K CHIP C 2200PF_ K C559 CK73FB1E104K CHIP C 0.10UF 

C414 CEO04EW1C0330M ELECTRO 33UF 16WV C560-563 C91-1171-05 HV C O.01UF  1KWV 
C415,416 CEO4EW1C101M ELECTRO 100UF 16WV C601 CK73FB1H103K CHIP C O.O10UF Kk 
C417 CK73FB1H103K CHIP C O.010UF K C602 CEO4EW1E102M ELECTRO 1OOOUF  25WV 


C418-420 CK73FB1H102K CHIP C 1O000PF K C603 CK73FB1H103K CHIP C 0.010UF 


C421 CK73FB1H103K 


CHIP C O.010UF kK C605,606 CK73FB1H103K CHIP C O.010UF xk 
C422 CEO4EW1E470M ELECTRO 47UF 25WV C608,609 CK73FB1E104K CHIP C Q.10UF Kk 
C431-433 CK73FB1H103K CHIP C O.010UF K C610,611 CK73FB1E473K CHIP C 0.047UF Kk 


C435 CK73FB1E104K 


CHIP C O.10UF Kk C612,613 CEO4EW1E470M ELECTRO 47UF 
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lO-G/US 
PARTS LIST | 


FINAL UNIT (X45-351X-XX) 


Desti- 
nation 


Description 


C614 CEO4EW1E102M ELECTRO 1000UF 
C620 CK73FF1E104Z CHIP C 0.10UF 
C621,622 CEO4EW1E470M ELECTRO 47UF 
C623 CK73FF1E104Z CHIP C 0.10UF 
C701-711 CK73FB1H103K CHIP C 0.010UF 


L108 L39-1223-05 TROIDAL COIL (CORE : L92-0107-05) 
L109,110 (39-1221-05 TROIDAL COIL (CORE : L92-0108-05) 
u111 L34-1279-05 COIL 
L112 L34-1281-05 COIL 
L113 34-1279-05 COIL 


C712 CEO4EW10471M ELECTRO 470UF 

C713 CK73FB1E103K CHIP C 0.010UF 

C901 CK73FB1H103K CHIP C 0.010UF 

C903 CEO4EW1H2R2M ELECTRO 2.2UF SOWV 
TC1 C05-0030-15 TRIMMER CAPACITOR — 20PF 


L114 L34-1280-05 COIL 
L115 134-1281-05 COIL 
L116 34-1282-05 COIL ‘ 
1301,302 L40-1015-48 SMALL FIXED INDUCTOR (1G0UH) 
(303,304 L34-1035-05 COIL 


CN1,2 £04-0191-05 
CN3 £40-5469-05 
CN4 £40-5068-05 
CN5 £23-0996-05 
CN301 £40-3238-05 


RF COAXIAL CABLE SOCKET 
FLAT CABLE CONNECTOR (12P) 
PIN CONNECTOR (11P) 
TERMINAL (TEST) 

PIN CONNECTOR (3P) 


(401 L40-1015-48 SMALL FIXED INDUCTOR (100UH) 
L450 L40-2215-48 SMALL FIXED INDUCTOR (220UH) 
L451 (34-0943-05 COIL 
L452 34-4255-05 COIL 
L453 140-4711-15 SMALL FIXED INDUCTOR 


CN302-305 £04-0191-05 
CN306,307 E23-0996-05 
CN401 £23-5745-05 
CN402 £40-5469-05 
CN403 £40-3242-05 


RF COAXIAL CABLE SOCKET 
TERMINAL (TEST) 

FLAT CABLE CONNECTOR (20P) 
FLAT CABLE CONNECTOR (12P) 
PIN CONNECTOR (7P) 


L454 (40-2221-33 SMALL FIXED INDUCTOR 
455,456 34-4254-05 COIL 
457,458 L34-4255-05 COIL 
L460 L40-3395-48 SMALL FIXED INDUCTOR (3.3UH) 
1461-465 L40-1092-12 SMALL FIXED INDUCTOR 


CN404 £40-3237-05 
CN405 £40-3239-05 
CN406 £40-5470-05 
CN407 £40-3240-05 
CN410 £04-0154-05 


PIN CONNECTOR (2P) 

PIN CONNECTOR (4P) 

FLAT CABLE CONNECTOR (13P) 
PIN CONNECTOR (5P) 

RF COAXIAL CABLE SOCKET 


L466 140-1592-15 
L501 (40-1505-48 
(502 L40-3395-48 
L503 L39-0481-05 
L504 L33-0617-15 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR (15UH) 
SMALL FIXED INDUCTOR (3.3UH) 
TROIDAL COIL 

CHOKE COIL 


CN411 £40-3239-05 
CN412 £04-0154-05 
CN413 £40-3238-05 
CN501,502 £04-0191-05 
N503 £40-3240-05 


PIN CONNECTOR (4P) 
RF COAXIAL CABLE SOCKET 
PIN CONNECTOR (3P) 
RF COAXIAL CABLE SOCKET 
PIN CONNECTOR (5P) 


505,506 L33-0699-05 
L507 L39-1257-05 
L508,5093 33-0617-15 
L510 L39-0482-05 
L511 L33-0651-05 


CHOKE COIL 
TROIDAL COIL 
CHOKE COIL 
TROIDAL COIL 
CHOKE COIL 


N504 £40-3238-05 
N505-507 £23-0996-05 
N601 £40-3238-05 
N602 £40-3239-05 
£40-5470-05 


PIN CONNECTOR (3P) 
TERMINAL (TEST) 

PIN CONNECTOR (3P) 

PIN CONNECTOR (4P) 

FLAT CABLE CONNECTOR (13P) 


L512 (33-0617-15 
L513 L39-1209-25 
L514 L40-1505-48 
515,516 L92-0150-05 
£620) 2 L40-3985-48 


CHOKE COIL 

TROIDAL COIL 

SMALL FIXED INDUCTOR (15UH) 
TROIDAL CORE (W501) 

SMALL FIXED INDUCTOR (390NH) 


£40-3240-05 
£40-3237-05 
£37-0539-05 
£37-0525-05 
£37-0067-05 


PIN CONNECTOR (5P) 

PIN CONNECTOR (2P) 

LEAD WIRE WITH CONNECTOR 
LEAD WIRE WITH TERMINALR 
LEAD WIRE WITH MINIPIN PLUG 


L601 L40-1005-48 
L602 L40-1092-12 


SMALL FIXED INDUCTOR (10UH) 
SMALL FIXED INDUCTOR 


N67-3010-46 
N87-3006-46 


PAN HEAD SEMS SCREW 
BRAZIER HEAD TAPTITE SCREW 


F29-0014-05 
FO6-4029-05 
F53-0093-05 


J13-0075-05 


L72-0319-05 
L72-0333-05 
L72-0366-05 
L40-2221-33 
(39-0480-15 


L40-2221-33 
L40-1015-48 
L39-0491-05 
L39-0492-05 
L39-0493-05 


L39-1223-05 
(39-1224-05 
39-1225-05 
L39-1222-05 


INSULATING BUSH 
FUSE (4A 250V) : C/5 
FUSE (5A 125V) : D/5 


FUSE CLIP : C/5 


CERAMIC FILTER (455KHZ) 
CERAMIC FILTER (455KHZ) 
CERAMIC FILTER (455KHZ) 
SMALL FIXED INDUCTOR 
TROIDAL COIL 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR (100UH) 


TROIDAL COIL (CORE : 
TROIDAL COIL (CORE : 
TROIDAL COIL (CORE 


TROIDAL COIL (CORE : 
TROIDAL COIL (CORE : 
TROIDAL COIL (CORE : 
TROIDAL COIL (CORE 


92-0107-05) 
L92-0107-05) 


: L92-0107-05) 


L92-0107-05) 
L92-0107-05) 
L92-0107-05) 


: L92-0107-05) 


RK73FB2A100J 
RK73FB2A330J 
RK73FB2A270J 
RK73FB2A181J 
RK73FB2A101J 


RK73FB2A473J 
RK73FB2A103J 
RK73FB2A393J 
RK73FB2A223J 
RK73FB2A104J 


RK73FB2A104J 
RK73FB2A473J 
RK73FB2A100J 
RK73FB2A272J 
RK73FB2A273J 


RK73FB2A473J 
RK73FB2A150J 
RK73FB2A221J 
RK73FB2A101d~ 


CHIP R 10 1/10W 
CHIP R 33 1/10W 
CHIP R 27 /\0W 
CHIP R 180 J /\0W 
CHIP R 100 /10W 


CHIP R 47K 1/10W 
CHIP R 10K /\0W 
CHIP R 39K /10W 
CHIP R 22K 1/10W 
CHIP R 100K /\0W 


CHIP R 100K /10W 
CHIP R 47K /\0W 


CHIP R 10 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


1/10W 
1/10W 
/\0W 


1/10W 
1/10W 
/\0W 
1/10W 
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bO-OlUO 
PARTS LSIT 


J 1W 


FINAL UNIT (X45-351X-XX) 


pre Desti- 
Description ann 
J 


R409,410 R92-1332-05 CHIP R 160 R511 RK73FB2A151J CHIPR 150 1/10W 
R411 RK73FB2A182J CHIP R 1.8K 4 1/10W R512,513 R92-1318-05 CHIP R 100 J 1W 
R415 RK73FB2A101J CHIP R 100 J 1/10W R514-517 RS14DB3A5R6J FL-PROOFRS 56 J 1W 
R416 RK73FB2A220J CHIP R 22 J 1/10W R518,519 RS14DB3A150J FL-PROOFRS 15 J 1W 
R417 RK73FB2A101J CHIP R 100 J 1/10W R520 RK73FB2A561J CHIP R 560 J 1/10W 


R418 RK73FB2A102J CHIP R J R521,522 RS14DB3A5R6J FL-PROOFRS 56 J 1W 
R419 RK73FB2A104J CHIP R 100K 86S) 1/10W R530 R92-2543-05 FIXED RESISTOR 6.8 1/2W 
R420 RK73FB2A102J CHIP R 10K J 1/10W R601 RK73FB2A472J CHIP R 47K J 1/10W 
R421 RK73FB2A393J CHIP R 39K J 1/10W R701 RK73FB2A103J CHIP R 10K JS 1/10W 
R422 RK73FB2A220J CHIP R 22 J 1/10W R702 RK73FB2A101J CHIP R 100 J 1/10W 


R423,424 RK73FB2A331J CHIP R J R703-705 RK73FB2A562J CHIP R 5.6K J 1/10W 
R425 RK73FB2A220J CHIP R 22 J 1/10W R706 RK73FB2A472J CHIP R 47K J  1/10W 
R426 RK73FB2A103J CHIP R 10K J 1/10W R707 RK73FB2A821J CHIP R 820 J 1/10W 
R427 RK73FB2A102J CHIP R 10K J = 1/10W R708 RK73FB2A272J CHIP R 27K J  1/10W 
R428 RK73FB2A222J CHIP R 2.2K J  1/10W R709 RK73FB2A333J CHIP R 33K J 1/10W 


R429 RK73FB2A102J CHIP R 10K J = 1/10W R710 R92-1282-05 CHIP R 10 aw 
R439 RK73FB2A470J CHIP R 47 J 1/0W R712 R92-1316-05 CHIP R 39 J IW 
R440 RK73FB2A152J CHIP R TK ds) 1/10W R713 RK73FB2A471J CHIP R 470 J 1/10W 
R441 442 RK73FB2A332J CHIP R 3.3K A/0W R714 RK73FB2A153J CHIP R 15K J 1/10W 
R443,444 RK73FB2A101J CHIP R J R12-6730-05 TRIMMING POT. 220 


R445,446 RK73FB2A472J CHIP R 4.7K 
R447 448 RK73FB2A101J CHIP R 100 
R449 450 RK73FB2A222J CHIP R 2.2K 
R451,452 RK73FB2A101J CHIP R 100 
R453 RK73FB2A152J CHIP R 1.5K 


R12-6734-05 TRIMMING POT. 
R92-0150-05 JUMPER REST OOHM (ANTI) 
R92-0150-05 JUMPER REST OOHM = (ANT2) 


Cay Oe Ceaee 
= 
= 
S) 
= 


$51-1420-05 RELAY 
$51-2417-05 RELAY 
$51-1429-05 RELAY 
$51-2423-05 RELAY 


R454,455 RK73FB2A332J CHIP R 3.3K 
R456 RK73FB2A333J CHIP R 33K 
R457,458 RK73FB2A104J CHIP R 100K 
R459 RK73FB2A471J CHIP R 470 


1SS101 DIODE 


Cn (Oa ee Ce 
= 
= 
So 
= 


R460 RK73FB2A220J CHIP R 22 1/10W RLZJ5.1B ZENER DIODE 
LFBO1 DIODE 
3461 RK73FB2A102J CHIP R 1.0K J  1/10W DAP202K DIODE 
R462 RK73FB2A101J CHIP R 100 J 1/10W DSA301LA DIODE 
463,464 RK73FB2A151J CHIP R 150 J 1/10W 
R465,466 RK73FB2A471J CHIP R 470 J 1/10W D303,304 LFBO1 DIODE 
R467-470 RK73FB2A330J CHIP R 33 J 1/10W D401 1$$226 DIODE 
D402 RDS. 1M(B2) ZENER DIODE 
R471 RK73FB2A102J CHIP R D450 DAN235K DIODE 
R472 RK73FB2A104J CHIP R 100K 1/10W 0451-456 18V128 DIODE 


a €& €. co Cc 
ea 
= 
= 
= 


R473 RK73FB2A473J CHIP R 47K 
R474 RK73FB2A104J CHIP R 100K 1/10W D457 DAN235K DIODE 
R475 RK73FB2A473J CHIP R 47K 1/10W D501 MA271-B DIODE 
D502,503 SVO03YS DIODE 
R476 RK73FB2A472J CHIP R J 0504 SG-5L(R) DIODE 
R480 RK73FB2A470J CHIP R 47 J 1/10W 0601 LFBO1 DIODE 
R481 RK73FB2A471J CHIP R 470 J 1/10W 
R482 RK73FB2A330J CHIP R 33 J 1/10W 0701 DAN202K DIODE 
RAB3 RK73FB2A221J CHIP R 220 J 1/10W D702 LFBO1 DIODE 
C1 TC9174F IC (CMOS 1/0 EXTENSION) 
R484 RK73FB2A223J CHIP R 22K J 1/10W C402 UPC7805H IC (VOLTAGE REGULATOR/ +5V) 
R485 RK73FB2A822J CHIP R 8.2K 1/10W UPC7808H IC (VOLTAGE REGULATOR/ +8V) 


R486 RK73FB2A560J CHIP R 56 J 1/10W 
R487-489 RK73FB2A223J CHIP R 22K = J 1/10W NJM2904M IC (OP AMP X2) 
R490 RK73FB2A681J CHIP R 680 J 1/10W FMA7 TRANSISTOR 


DTC114EK DIGITAL TRANSISTOR 
FMC2 TRANSISTOR 
DTB143EK DIGITAL TRANSISTOR 


R491 492 RK73FB2A471J CHIP R 470 J 1/10W 
R501 RK73FB2A101J CHIP R 100 J 1/10W 
R502 RK73FB2A331 J CHIP R 330 J 1/10W 
R903 RK73FB2A681 J CHIP R 680 J 1/10W 
R504 RK73FB2A331 J CHIP R 330 J 1/10W 


2SA1162(Y) TRANSISTOR 
28C2712(Y) TRANSISTOR 
2SD1624(S) TRANSISTOR 


R505,506 RK73FB2A6R8J CHIP R : a ay 2SD1406(Y) TRANSISTOR 
R507 RK73FB2A681J CHIPR 680 J 1/10W. 3SK131(M) FET 
R508,509 R92-0696-05 CHIPR 33 J 1/4W 

R510 RK73FB2A331J CHIP R 330 J 1/10W 3SK131(M) FET 
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DTD114EK 


STP-41S 


C9,10 CK73FB1H 
C11 CK73FB1E 


€101-103 CK73FB1H 
C105-108 CK73FB1H 
TC] C05-0031- 
VC1,2 Al. C02-0023- 

D40-0633- 


A3 1M F11-1143- 
A4 2M F11-1144- 


J61-0307- 


L40-1011- 


2SD1406(Y) 


£04-0157-05 


£40-5068-05 
CN101 £40-5066-05 PIN CONNECTOR (9P) 


F20-1081-04 
Al 2M F11-1142-22 SHIELDING CASE 
A2 2M F10-1401-23 SHIELDING PLATE 


F10-2192-04 


(39-0496-05 


28C2712(Y) TRANSISTOR 
3SK131(M) FET 

2SC1971 TRANSISTOR 
2SC3133 TRANSISTOR 


TRANSISTOR 


2SC2879 TRANSISTOR 
2SD1406(Y) TRANSISTOR 
DTC143TK DIGITAL TRANSISTOR 
DTC114TK DIGITAL TRANSISTOR 


DIGITAL TRANSISTOR 


157-502-53002 THERMISTOR 5K 


THERMISTOR 


AT UNIT (X53-3340-02) 


C1 CC45FSL2H330J CERAMIC —-33PF 
CK73FB1E103K CHIP C 0.010UF 


102K CHIP C 1000PF 
103K CHIP C 0.010UF 


C12 CEO4EW1C0470M ELECTRO 47UF 


C13-15 CK73FB1E103K CHIP C 0.010UF 
C16 CK73EF1E474Z CHIP C 0.47UF 
C17-19 CK73FB1E103K CHIP C 0.010UF 
C20 CEO4EW1C101M ELECTRO 100UF 
C21-23 CK73FB1E103K CHIP C 0.010UF 


C24 CK73EF1E474Z CHIP C 0.47UF 
C25 CK73FB1E103K CHIP C 0.010UF 
C26 CEO4EW1C101M ELECTRO 1OQUF 
C27-37 CK73FB1E103K CHIP C 0.010UF 
C38 CK73FB1H103K CHIP C 0.010UF 


103K CHIP C 0.010UF 
103K CHIP C 0.010UF 
15 TRIMMER CAPACITOR 
05 VARIABLE CAPACITOR 
15 GEAR ASSY 


PIN CONNECTOR (11P) 


INSULATING SHEET 
14 SHIELDING COVER 
14 SHIELDING COVER 


SHIELDING COVER 
05 BAND 


COIL 


(39-0415-25 COIL 

L40-1011-13 SMALL FIXED INDUCTOR 
L40-1011-14 SMALL FIXED INDUCTOR 
L40-1011-13 SMALL FIXED INDUCTOR 


14 SMALL FIXED INDUCTOR 


PARTS LIST 
Pe els] owe 


on 


CHIP R 100 J /10W 
CHIP R 33 J /\OW 
CHIP R 10K J 1/10W 
CHIP R 33 J 1/10W 
CHIP R 10K J 


CHIP R 0 OHM 
CHIP R 0 OHM 
CHIP R 0 OHM 
CHIP R 0 OHM 


RF COAXIAL CABLE SOCKET 
CN3 £40-3239-05 PIN CONNECTOR (4P) 
CN4 £40-3240-05 PIN CONNECTOR (5P) 
CN5 £40-3238-05 PIN CONNECTOR (3P) 
CN6 £40-3237-05 PIN CONNECTOR (2P) 


L5-3/US 


FINAL UNIT (X45-351X-XX) 
AT UNIT (X53-3340-02) 


Desti- 
nation 


Description 


SMALL FIXED INDUCTOR 
COIL 

COIL 
COIL 
COIL 


TROIDAL CORE 


BRAZIER HEAD TAPTITE SCREW 
FLAT HEAD TAPTITE SCREW 


RD 100 J 1/4W 
CHIP R 10K J 1/10W 
RD 56 J 1/4W 
CHIP R 180 J /\0W 
CHIP R 10K J 


CHIP R HOKg yd /10W 
CHIP R 120 J 1/10W 
CHIP R 100 J /\OW 
CHIP R S6K sd /10W 
CHIP R 120 J ] 


RD 10 J /4W 
CHIP R 10K J /10W 
CHIP R 47K J 1/10W 
CHIP R 10K J /\0W 
RD 100 J 


CHIP R 47K J  1/10W 
POTENTIOMETER 10K 


CHIP R 0 OHM 
CHIP R 0 OHM 
CHIP R 0 OHM 


PROCESSED WIRE KIT (to FIL:CN4) 


PROCESSED WIRE KIT (to CONT:CN4) 
PROCESSED WIRE KIT (to RL:AT1) 
PROCESSED WIRE KIT (to RL:AT2) 


RELAY 
RELAY 
RELAY 


DC MOTOR 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 

IC (ONE SHOT MULTI) 

IC (ANALOG/ DIGITAL SW) 
IC (MOTOR DRIVER) 

\C (DUAL COMPALATOR) 


IC (VOLTAGE REGULATOR/ +5V) 
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bO-0O/U09 
PARTS LSIT 


AT UNIT (X53-3340-02) 
CONTROL UNIT (X53-356X-XX) 


rer Desti- 
Ps on] reves [i 


2SC2714(Y) TRANSISTOR 
3 DTC114EK DIGITAL TRANSISTOR 
04 2SA1204(Y) TRANSISTOR 
Qs DTC114EK DIGITAL TRANSISTOR 


oo 


C226,227 
€228,229 
C230 

€231-233 
C501-509 


os Desti- 


CK73GB1H103K CHIPC ° OQ.O10UF K 
CK73GB1H102K CHIP C 1000PF K 
CK73GB1H103K CHIP C Q.010UF K 
K 
K 


CK73GB1H102K CHIP C 1000PF 
CK73GB1H103K CHIP C 0.010UF 


(511-521 
C522 
C523 
(601-604 
C605 


CK73GB1H103K CHIP C 0.010UF 
CK73GB1H102K CHIP C 1000PF 


CONTROL UNIT (X53-356X-XX) 0-11:K,P 0-21:M : 
CK73GF1E104Z CHIP C O.10UF 2 
K 
Z 


0-22:M2 0-71:X 2-71:E 2-72:E2 2-73:E3 2-74: E9 


CK73GB1H102K CHIP C 1000PF 
C92-0044-05 CHIP-ELE 47UF 
CK73GB1H102K CHIP C 1000PF 
C92-0032-05 CHIP-ELE 4.7UF 
CK73GF1E104Z CHIP C 0.10UF 


CK73GB1H103K CHIP C 0.010UF 
CK73GF1E104Z CHIP C 0.10UF 


C606 CK73GB1H102K CHIP C JO00PF = K 


401 
CN1,2 . 
CN3 

CN4 z 
CNS 


£23-0623-04 EARTH LUG 
£40-5744-05 FLAT CABLE CONNECTOR (20P) 
E£40-3239-05 PIN CONNECTOR (4P) 
£40-5763-05 PIN CONNECTOR (12P) 
£40-5744-05 FLAT CABLE CONNECTOR (20P) 


C92-0037-05 CHIP-ELE 10UF 
C92-0032-05 CHIP-ELE 4.7UF 
CK73GF1E104Z CHIP C 0.10UF 
C92-0037-05 CHIP-ELE 10UF 
C92-0032-05 CHIP-ELE 4.7UF 


CN6 
CN7 = 


£40-5761-05 FLAT CABLE CONNECTOR (26P) 


CK73GF1E104Z CHIP C 0.10UF £40-5742-05 FLAT CABLE CONNECTOR (13P) 


C92-0037-05 CHIP-ELE 1OUF CN8 * | £40-5739-05 FLAT CABLE CONNECTOR (10P) 
CK73GB1H102K CHIP C 1000PF CNS,10 * | £40-5740-05 FLAT CABLE CONNECTOR (20P) 
CK73GB1H103K CHIP C 0.010UF CN11 * | £40-5744-05 FLAT CABLE CONNECTOR (20P) 


CK73GB1H102K CHIP C 1000PF 


CN12 £02-2015-05 SOCKET FOR IC 


C92-0044-05 CHIP-ELE 47UF CN501 * | £40-5740-05 FLAT CABLE CONNECTOR (20P) 
CK73GB1H103K CHIP C 0.010UF CN601 £40-3251-05 PIN CONNECTOR (7P) 
CC73GCH1H330J CHIP C 33PF £06-0858-15 CYLINDRICAL RECEPTACLE (8P MIC) 


CK73GB1H103K CHIP C 0.010UF 
C92-0044-05 CHIP-ELE 47UF 


FO1-1007-04 HEAT SINK 


CK73GF1E104Z CHIP C 0.10UF 
CK73GB1H103K CHIP C 0.010UF 
C92-0044-05 CHIP-ELE 47UF 
CK73GB1H103K CHIP C 0.010UF 
C92-0044-05 CHIP-ELE 47UF 


G02-0574-04 FLAT SPRING 


J19-1570-05 HOLDER (BATT) 


L40-4705-48 SMALL FIXED INDUCTOR (47UH) 


L40-1292-18 SMALL FIXED INDUCTOR 
C62-77 CC73GCH1H101J CHIP C 100PF L40-4705-48 SMALL FIXED INDUCTOR (47UH) 
C78-80 CK73GB1H103K CHIP C 0.010UF L40-1292-18 SMALL FIXED INDUCTOR 
C81-88 CC73GCH1H101J CHIP C 100PF L40-4705-48 SMALL FIXED INDUCTOR (47UH) 


C89-93 CK73GB1H103K CHIP C 0.010UF 


(94-96 C92-0037-05 CHIP-ELE 1QUF L40-1005-48 SMALL FIXED INDUCTOR (10UH) 
L40-4705-48 SMALL FIXED INDUCTOR (47UH) 

C97 C92-0044-05 CHIP-ELE 47UF L77-1589-05 CRYSTAL RESONATOR (11.0592MHZ) 

C98-102 CK73GB1H103K CHIP C 0.010UF L78-0325-05 RESONATOR (2.0MHZ} 


C103,104 CC73GCH1H220J CHIP C 22PF 


C105-107 CK73GB1H103K CHIP C 0.010UF N32-2606-46 FLAT HEAD MACHIN SCREW 
C108 C92-0044-05 CHIP-ELE 47UF 

RK73GB1J101J CHIP R 100 J 1/16W 
C109,110 CK73GB1H103K CHIP C 0.010UF RK73GB1J102J CHIP R 10K J  I/16W 
C111-113 €92-0023-05 CHIP-ELE 1.0UF RK73GB1J101J CHIP R 100 J 1/16W 
C114 CK73GB1H103K CHIP C 0.010UF RK73GB1J473J CHIP R 47K J 1/16W 
C115 C92-0023-05 CHIP-ELE 1,0UF RK73GB1J102J CHIP R 10K J 1/16W 
C116,117 CK73GB1H103K CHIP C 0.010UF 


RK73GB1J101J CHIPR 100 J 1/16W 
RK73GB1J105J CHIP R 10M J 1/16W 
RK73GB1J101J CHIPR 100 J  1/16W 
RK73GB1J102J CHIPR 10K J 1/16W 
RK73GB1J471J CHIPR 470 J 1/16W 


C118-124 CK73GB1H102K CHIP C 1000PF 
C125,126 CK73GB1H103K CHIP C 0.010UF 
C127-141 CC73GCH1H101J CHIP C 100PF 
(142-147 CK73GB1H102K CHIP C 1000PF 
C148-150 CC73GCH1H101J CHIP C 100PF 


RK73GB1J103J CHIP R 10K J 1/16W 
C152 CC73GCH1H101J CHIP C 100PF RK73GB1J222J) CHIP R 22K JS  1/16W 
(153-175 CK73GB1H102K CHIP C 1000PF RK73GB1J104J CHIP R 100K J) I/16W 
177-183 CK73GB1H102K CHIP C 1000PF RK73GB1J472J CHIP R AiKs J /16W 
C 184-187 CK73GB1H103K CHIP C 0.010UF RK73GB1J102J CHIP R 10K J 1/16W 


C188-223 CK73GB1H102K CHIP C 1000PF 


RK73GB1J473J 
RK73GB1J102J 


CHIP R 47K J /\6W 
CHIP R 10K J 1/16W 


C224,225 CC73GSL1H471J CHIP C 470PF 
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R49 
R51 
R52 
R53 
R54 


R55,56 
R57 
R58 
R59-68 
R69 


R70 
R71,72 
R73 
R74 
R75-85 


R86,87 
R88 
R83 
R90-92 
R93 


R94,95 
R96 
R97 
R98 
R99 


R100-105 
R107 
R108-119 
R120-130 
R131 


R132, 133 
R134-137 
R138-140 
R141-144 
R145 


R146,147 
R148-150 
R152-169 
R170 
R171 


R172-177 
R179-201 
R202 
R203-214 
R215 


R216-222 
R223 
R224 
R225 
R226 


R227-234 
R235-237 
R238-240 
R241 

R242,243 


R244 
R244 
R245 

501-504 


PARTS LIST 


me oon] howe | 
J 


RK73GB1J473J CHIP R 47K 1/16W 
RK73GB1J473J CHIP R 471K J 1/16W 
RK73GB1J103J CHIP R WOK 6S 1/16W 
RK73GB1J102J CHIP R 1.0K J  1/16W 
RK73GB1J473J CHIP R 47K J  I/16W 
RK73GB1J103J CHIP R WK J = 1/16W 
RK73GB1J102J CHIP R 1.0K J 1/16W 
RK73GB1J473J CHIP R 471K J  I/16W 
RK73GB1J103J CHIP R WK J 1/16W 
RK73GB1J102J CHIP R 10K J  1/16W 


RK73GB1J473J 
RK73GB1J103J 
RK73GB1J102) 
RK73GB1J473J 
RK73GB1J103J 


RK73GB1J472J 
RK73GB1J153J 
RK73GB1J334J 
RK73GB1J153J 
RK73GB1J103J 


RK73GB1J153J 
RK73GB1J105J 
RK73GB1J102J 
RK73GB1J473J 
RK73GB1J102J 


RK73GB1J105J 
RK73GB1J105J 
RK73GB1J104J 
RK73GB1J101J 
RK73GB1J102J 


RK73GB1J103J 
RK73GB1J101J 
RK73GB1J101J 
RK73GB1J102J 
RK73GB1J223J 


RK73GB1J473J 
RK73GB1J101J 
RK73GB1J101J 
RK73GB1J474J 
RK73GB1J102J 


RK73GB1J101J 
RK73GB1J5101J 
RK73GB1J473J 
RK73GB1J101J 
RK73GB1J473J 


RK73GB1J101J 
RK73GB1J333J 
RK73GB1J101J 
RK73GB1J473J 
RK73GB1J104J 


RK73GB1J103J 
RK73GB1J102J 
RK73GB1J101J 
RK73GB1J473J 
RK73GB1J102J 


RK73GB1J101J 
RK73GB1J101J 
RK73GB1J473J 
RK73GB1J473J 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIPR - 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


47K 
10K 
1.0K 
47K 
10K 


4.7K 
15K 
330K 
15K 
10K 


15K 
1.0M 
1.0K 
47K 
1.0K 


1.0M 


1.0M 
100K 
100 
1.0K 


10K 
100 
100 
1.0K 
22K 


47K 
100 
100 
470K 
1.0K 


100 
100 
47K 
100 
47K 


100 
33K 
100 
47K 
100K 


10K 
1.0K 
100 
47K 
1.0K 


100 
100 
47K 
47K 


(a IT Se a ote, SS Sa ee a ee (Se ee eS . ce cS Ce. ce fC ee ee a eS ec <_<. cc 


cc ¢€. C7. 


1/16W 
1/16W 
1/16W 
1/16W 
1/16W 


V/6W 
1/16W 
1/16W 
1/16W 
1/16W 


1/16W 
1/16W 
1/16W 
1/16W 
1/16W 


1/16W 
1/16W 
1/16W 
1/16W 
1/16W 


1/16W 
1/16W 
1/16W 
1/16W 
1/6W 


1/16W 
1/16W 
1/16W 
1/16W 
1/16W 


1/16W 
1/16W 
1/16W 
1/16W 
1/16W 


1/16W 
1/16W 
1/16W 
1/16W 
1/16W 


1/16W 
1/16W 
1/16W 
1/16W 
1/16W 


1/16W 
1/16W 
1/16W 
1/16W 


Desti- 
nation 


E3E9M 


EE2E3E9 


E2MM2 


KPMXE 
E2E3E9 


| Ret. No. | Address 


D510-519 
C1,2 

C3 

104 

C5 


C6 
C7 
1C8 
ICg 
1C10 


1C11 
1€12 
1€13 
1014 
1C15 


RK73GB1J391J 
RK73GB1J271J 
RK73GB15473J 
RK73GB1J391J 
RK73GB1J271J 


RK73GB1J391J 
RK73GB1J271J 
RK73GB1J391J 
RK73GB1J271J 
RK73GB1J473J 


RK73GB1J391J 
RK73GB1J5271J 
RK73GB1J5391J 
RK73GB1J271J 
RK73GB1J391J 


RK73GB1J271J 
RK73GB1J473J 
RK73GB1J102J 
RK73GB1J473J 
RK73GB1J101J 


RK73GB1J391J 
RK73GB1J5271J 
RK73GB1J391J 
RK73GB1J271J 
RK73GB1J391J 


RK73GB1J271J 
RK73GB1J391J 
RK73GB1J5271J 
RK73GB1J101J 
RK73GB1J5473J 


RK73GB1J101J 
RK73GB1J473J 
RK73GB1J103J 
RK73GB1J473J 


$62-0412-05 
$70-0439-05 
$70-0439-05 


1$S355 
RD7.5M(B3) 
1$$355 
B30-2036-05 
B30-2146-05 


B30-2146-05 
UPC7805H 
TA78LO8F 
AT2402N10S12.7 
MB3780A 


M37702S4BFP 
TC7S04F 
LC3564Q0MF-10 
1C4052BF 
TC7S04F 


TC74VHC32F 
27C512RJLVC 
TC4052BF 
TC74VHCO8F 
TC74VHC245F 


RK73GB1J103J 


1L5o-6/US 


CONTROL UNIT (X53-356X-XX) 


Parts No. Description 


CHIP R 390 J /16W 
J /16W 
J /16W 

CHIP R 390 J /16W 
J 


CHIP R 270 
CHIP R 47K 


CHIP R 270 


CHIP R 390 J /\6W 
CHIP R 270 J 1/16W 
CHIP R 390 J /\6W 
CHIP R 270 J Wi6W 
CHIP R 47K J 


CHIP R 390 J 1/\6W 
CHIP R 270 J 1/16W 
CHIP R 390 J 1/16W 
CHIP R 270 J 1/16W 


CHIP R 390 


CHIP R 270 J 1/16W 
CHIP R 47K J 1/16W 
CHIP R 10K J 1/16W 
CHIP R 47K J 1/16W 


CHIP R 100 


CHIP R 390 J 1/16W 
CHIP R 270 J 1/16W 
CHIP R 390 J 1/16W 
CHIP R 270 J 1/16W 


CHIP R 390 


CHIP R 270 J 1/16W 
CHIP R 390 J 1/16W 
CHIP R 270 J 1/16W 
CHIP R 100 J 1/16W 


CHIP R 47K 


CHIP R 100 J 1/16W 
CHIP R 47K J 1/16W 
CHIP R 10K J 1/16W 
CHIP R 47K J 1/16W 


CHIP R 10K 


SLIDE SWITCH 
TACT SWITCH 
TACT SWITCH 


DIODE 
ZENER DIODE 
DIODE 

LED (RED) 

LED (ORANGE) 


LED (ORANGE) 

C (VOLTAGE REGULATOR/ +5V) 
C (VOLTAGE REGULATOR) 

IC (2kbit SERIAL EEPROMM) 

C (BATTERY BACKUP) 


C 
C (2CH NAND GATE) 
IC 

IC (4CH MPX/DE-MPX) 
IC (2CH NAND GATE) 


IC 
IC 
IC (4CH MPX/DE-MPX) 
IC 
IC 


Desti- 
nation 


75 


bO-O/U0O 


CONTROL UNIT (X53-356X-XX) 
TX-RX UNIT (X57-4620-00) 


C16 
C17,18 
C19 
C20,21 
C22,23 


1024 
25,26 
C27 
C28 
C29 


(501-504 


CXD10950 
TC74VHC138F 
TC74VHC573F 
292K371 
CXD10950 


68HC05G62419553 
TC4584BF 
ADM232LAR 
NJM2904M 
1C7S32F 


UPD6345GS 
DTA143EK 
DTC143EK 
DTC114EK 
DTC143EK 


DTC114EK 
DTA143EK 
DTC143EK 
DTA143EK 
DTC114EK 


DTC143TK 
DTC143EK 
DTC114EK 


IC (I/O EXPANDER) 

IC 

IC 

IC (ENCODER PROCESSOR) 
IC (I/O EXPANDER) 


IC 

\C (BUFF) 

IC 

IC (OP AMP X2) 

IC (2CH NAND GATE) 


IC 

DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


TX-RX UNIT (X57-4620-00) 


C90-2045-05 
CK73FF1E1042Z 
CC73FCH1H330J 
C90-2045-05 
CK73FF1E104Z 


CC73FCH1H330J 
CC73FSL1H152J 
CC73FCH1H101J 
CC73FSL1H152J 
CC73FCH1H101J 


CK73FF1E1042Z 
C90-2045-05 

CK73FB1H223K 
CK73FF1E104Z 
CK73FB1H223K 


C90-2045-05 
CK73FF1E104Z 
CK73GB1H102K 
CK73FB1H471K 
CK73FF1E104Z 


CK73GB1H102K 
C90-2045-05 
CC73GCH1H330J 
CK73GB1H102K 
CK73GB1H103K 


CK73FB1H102K 
C90-2045-05 
CK73FB1H103K 
CK73GB1H102K 
CC73FCH1H121J 


CK73GB1H102K 
CK73GB1H102K 


ELECTRO 2.2UF 
CHIP C 0.10UF 
CHIP C 33PF 
ELECTRO 2.2UF 
CHIP C 0.10UF 


CHIP C 33PF 
CHIP C 1500PF 
CHIP C 100PF 
CHIP C 1500PF 
CHIP C 100PF 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 
CHIP C 


0.10UF 
2.2UF 
0.022UF 
0.10UF 
0.022UF 


ELECTRO 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


2.2UF 
0.10UF 
1000PF 
470PF 
0.10UF 


CHIP C 1000PF 
ELECTRO 2.2UF 
CHIP C 33PF 
CHIP C 1000PF 
CHIP C 0.010UF 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 
CHIP C 


1000PF 
2.2UF 
0.010UF 
1000PF 
120PF 


CHIP C 
CHIP C 


1000PF 
1000PF 


PARTS LSIT 


Pom 


CEO4EW10470M 
CK73GB1E223K 
CQ92M1H154K 
CK73FB1H102K 
CEO4EW1C101M 


CC73ECH1H202J 
CK73FB1H103K 

CC73GCH1H680J 
CC73GCH1H180J 
CC73GCH1HO60D 


CC73GCH1H470J 
CK73GB1H103K 
CEQ4EW1C101M 
CK73GB1H102K 
CEO4EW1C470M 


CK73GB1H102K 
CEO4EW1C100M 
CK73FF1E1042Z 
CEO4EW1H010M 
CEO4EW1C100M 


CK73GB1H102K 
CC73FCH1H102J 
CK73FF1E104Z 
CEO4EW1C100M 
CK73FF1E1042Z 


CC73FCH1H102J 
CQ92FM1H223K 

CC73FCH1H102J 
CC73GCH1H271J 
CEO4EW1C100M 


CEO4EW1H010M 
CC73FSL1H152J 
CC73GCH1H101J 
CC73GCH1H221J 
CK73GB1E223K 


CEO4EW1C100M 
CK73GB1H103K 

CC73FSL1H221J 
CC73FCH1H101J 
CEO4EW1C100M 


CK73FF1E104Z 
CEQ4EW1C100M 
CC73GCH1H101J 
CK73GB1E223K 
CEO4EW1C100M 


CK73GB1E223K 
CC73FCH1H102J 
CC73GCH1H221J 
CC73GCH1H271J 
CK73GB1E223K 


CEO4EW1C100M 
CK73GB1E223K 
CQ92FM1H683K 
CK73FB1E104K 
CC73FCH1H102J 


CK73GB1E223K 

CEO4EW10100M 
CC73FCH1H102J 
CC73GCH1H271J 


ELECTRO ~ 


CHIP C 
MYLAR 
CHIP C 
ELECTRO 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
ELECTRO 
CHIP C 
ELECTRO 


CHIP C 
ELECTRO 
CHIP C 
ELECTRO 
ELECTRO 


CHIP C 
CHIP C 
CHIP C 
ELECTRO 
CHIP C 


CHIP C 
MYLAR 
CHIP C 
CHIP C 
ELECTRO 


ELECTRO 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


ELECTRO 
CHIP C 
CHIP C 
CHIPC - 
ELECTRO 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 
ELECTRO 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


ELECTRO 
CHIP C 
MYLAR 
CHIP C 
CHIP C 


CHIP C 
ELECTRO 
CHIP C 
CHIP C 


47UF 
0.022UF 
0.15UF 
1000PF 
100UF 


2000PF 
0.010UF 
68PF 
18PF 
6.0PF 


47PF 
0.010UF 
100UF 
1000PF 
47UF 


1000PF 
10UF 
0.10UF 
1.0UF 
1OUF 


1000PF 
1000PF 
0.10UF 
1OUF 

0.10UF 


1000PF 
0.022UF 
1000PF 
270PF 
10UF 


1.0UF 
1500PF 
100PF 
220PF 
0.022UF 


1OUF 
0.010UF 
220PF 
100PF 
10UF 


0.10UF 
1OUF 
100PF 
0.022UF 
1OUF 


0.022UF 
1000PF 
220PF 
270PF 
0.022UF 


1OUF 
0.022UF 
0.068UF 
0.10UF 
1000PF 


0.022UF 
10UF 
1000PF 
270PF 


J 
J 


15S-8/05 
PARTS LIST 


TX-RX UNIT (X57-4620-00) 


Description Desti- 

nation 
C303,304 CC73FCH1H101J CHIP C 100PF 
C305 CC73GCH1H101J CHIP C 100PF 
C306,307 CC73FCH1H101J CHIP C JO00PF 
C308 CC73GCH1H101J CHIP C 100PF 


C309,310 CC73FCH1H101J CHIP C 100PF 


C154 CK73GB1E223K CHIP C 0.022UF 
C155 CEO4EW1C0100M ELECTRO 10UF 
C156 CK73FF1E104Z CHIP C 0.10UF 
C157 CK73GB1E223K CHIP C 0.022UF 
C158 C90-2045-05 ELECTRO 2.2UF 


C159, 160 CK73FF1E104Z CHIP C 0.10UF 
C161 CK73GB1E223K CHIP C 0.022UF 
C162 CEO4EW1C100M ELECTRO 10UF 
C163 CK73FF1E104Z CHIP C 0.10UF 
C164 CEO4EW1C100M ELECTRO 10UF 


C312,313 CC73FCH1H101J CHIP C 100PF 
C314 CC73GCH1H101J CHIP C 100PF 
C315 CC73FCH1H101J CHIP C 100PF 
C316-320 CK73FB1H102K CHIP C 1000PF 
C321 CC73FSL1H471J CHIP C 470PF 


C165 CK73FF1E1042Z CHIP C 0.10UF 
C166,167 CEO4EW1C100M ELECTRO 10UF 
C168, 169 CK73FF1E104Z CHIP C 0.10UF 
C170 CK73GB1H103K CHIP C 0.010UF 
C171-176 CEO4EW1C100M ELECTRO 10UF 


C326,327 CK73GB1H102K CHIP C 1000PF 
€330-333 CK73FB1H102K CHIP C 1000PF 
C334 CK73GB1E223K CHIP C 0.022UF 
C335 CC73GCH1H331J CHIP C 330PF 
C336-340 CK73GB1E223K CHIP C 0.022UF 


C177 CQ92M1H103K MYLAR 0.010UF 
C178,179 CC73FSL1H152J CHIP C 1500PF 
C180,181 CC73ECH1H202J CHIP C 2000PF 
C182 CC73GCH1H331J CHIP C 330PF 

C183-185 CC73FSL1H152J CHIP C 1500PF 


C341 CK73FF1E104Z CHIP C 0.10UF 
C342 CC73FSL1H152J CHIP C 1500PF 
C343 CK73FB1H562K CHIP C S600PF 
C344 CK73GB1H472K CHIP C 4700PF 
C345 CK73GB1E223K CHIP C 0.022UF 


C186 CEO4EW1C100M ELECTRO 1OUF 
C187 CC73GCH1H331J CHIP C 330PF 
C188 CK73GB1H562K CHIP C S600PF 
C189 CEO4EW1C100M ELECTRO JOUF 
C190 CC73GCH1H331J CHIP C 330PF 


(346-348 CC73FCH1H101J CHIP C 100PF 
C349,350 CK73FF1E1042Z CHIP C 0.10UF 
C351 CK73GB1E223K CHIP C 0.022UF 
C355 CEO4NW1C100M ELECTRO 1OUF 
C356 CEO4EW1HR47M ELECTRO 0.47UF 


C191,192 CEO4NW1C100M ELECTRO JOUF 
C193 CK73GB1H103K CHIP C 0.010UF 
C194 CEO4NW1C100M ELECTRO 10UF 
C195 CEO4EW1HO10M ELECTRO 1.0UF 
C196,197 CEO4NW1C100M ELECTRO 1OUF 


C357 CEO4EW1C100M ELECTRO 1OUF 
C358-361 CK73FB1H103K CHIP C 0.010UF 
C363 CK73GB1H103K CHIP C 0.010UF 
C364 C90-2045-05 ELECTRO 2.2UF 
C365-375 CK73FB1H471K CHIP C 470PF 


C198 CEO4EW1C100M ELECTRO 10UF 
C199,200 CEO4NW1C220M ELECTRO 22UF 
C201,202 CK73GF1E1042Z CHIP C 0.10UF 
C203,204 CEO4NW1E4R7M ELECTRO 4.7UF 
C205 CEO4EW1C100M ELECTRO 10UF 


C376 CK73GB1E223K CHIP 0.022UF 
C377-379 CK73FB1H471K CHIP 470PF 

C381 ,382 CK73FB1H103K CHIP 0.010UF 
C383 CK73GB1H102K CHIP 1000PF 
C384 CK73FB1H102K CHIP C 1000PF 


C206,207 CK73GF1E1042Z CHIP C 0.10UF 
C208 CK73GB1E223K CHIP C 0.022UF 
C209,210 CEO4NW1C100M ELECTRO 10UF 
€212,213 CEO4NW1H010M ELECTRO 1.0UF 
C214 CK73GB1H472K CHIP C 4700PF 


C385 CK73GB1H103K CHIP C 0.010UF 
C386 CK73FB1H103K CHIP C 0.010UF 
C387 CK73GB1H103K CHIP C 0.010UF 
C388 CK73FB1H471K CHIP C 470PF 
C389,390 CK73GB1H471K CHIP C 470PF 


C215,216 CEO4EW1C100M ELECTRO 1OUF 
C218,219 CK73EF1E474Z CHIP C 0.47UF 
C221,222 CK73FB1H102K CHIP C 1000PF 
C223 CEO4EW1C0471M ELECTRO 470UF 
C224 CEO4EW1C100M ELECTRO 1QUF 


CK73FB1H103K CHIP C 0.010UF 
CK73GB1H103K CHIP C 0.010UF 
CC73FSLIH471J CHIP C 470PF 
CK73FB1H103K CHIP C 0.010UF 
C90-2167-05 ELECTRO 100UF 


C225 CEO4EW1C470M ELECTRO 47UF 
C226 CEO4EW1C101M ELECTRO 100UF 
C227 CEO4EW1C100M ELECTRO 10UF 
C228 CEO4EW1C101M ELECTRO 100UF 
C229 CEO4EW1C100M ELECTRO 1QUF 


£40-3239-05 PIN CONNECTOR (4P) 
£40-3239-05 PIN CONNECTOR (4P) 
£40-3242-05 PIN CONNECTOR (7P) 
£40-5747-05 PIN CONNECTOR (11P) 
£40-3243-05 PIN CONNECTOR (8P) 


C230 CEO4EW1C471M ELECTRO 470UF 
€231,232 CK73EF1E474Z CHIP C 0.47UF 
C233 CQ92M1H154K MYLAR 0.15UF 
C235,236 CK73FB1H102K CHIP C 1000PF 
C237 CEO4EW1E471M ELECTRO 470UF 


£40-5736-05 FLAT CABLE CONNECTOR (26P) 
£40-5740-05 FLAT CABLE CONNECTOR (20P) 
£40-3240-05 PIN CONNECTOR (5P) 

CN10 £40-3238-05 PIN CONNECTOR (3P) 

CN11 £40-5741-05 FLAT CABLE CONNECTOR (8P) 


C240 CC73FSL1H152J CHIP C 1500PF 
C241 CEO4EW1H010M ELECTRO 1.0UF 
C300,301 CC73FCH1H101J CHIP C 100PF 
C302 CC73GCH1H101J CHIP C 100PF 


CN12 £40-3237-05 PIN CONNECTOR (2P) 

CN13 £04-0191-05 RF COAXIAL CABLE SOCKET 
CN14-16 £02-2015-05 SOCKET FOR IC 

CN17 £40-5067-05 PIN CONNECTOR (10P) 


77 


bO7-OlUO 


TX-RX UNIT (X57-4620-00) 


E11-0455-05 
£11-0431-05 
£63-0401-05 
J5 £06-1352-05 
J6 £11-0455-05 


£58-0428-05 
£37-0536-05 


FO1-1005-04 
F11-1127-04 


G02-0574-04 
G02-0719-04 


L72-0374-05 
CF3 L72-0366-05 
L40-2285-48 
L40-4785-48 
L40-1011-15 


34-4397-05 
L40-1011-15 
* | £40-4711-15 
L L40-1011-15 
L10 L40-1092-12 


L40-1011-15 


L18 (40-1001-15 
L19,20 * | L39-1245-05 
{21 * | L40-2711-33 
122,23 L40-2201-12 


L40-1092-12 
126 L40-1001-15 


RK73FB2A103J 
R23 RK73GB1J103U 
R4-6 RK73GB1J101J 
R7 RK73FB2A103J 
RK73GB1J682J 


RK73GB1J222J 
R10 RK73GB1J330J 
R11 RK73GB1J183J 
R12 RK73FB2A103J 
RK73GB1J101J 


RK73GB1J680J 
R17.18 RK73FB2A222J 
R19 | RK73GB1J101J 
R21-24 RK73FB2A103J 


RK73GB1J682J 


RK73FB2A104J 
R52 RK73GB1J392J 
R53 RK73GB1J221J 
R54 RK73GB1J152J 
RK73GB1J5103J 


RK73GB1J334J 
R58 RK73GB1J470J 
R59 RK73GB1J151J 
R60 RK73GB1J152J 
RK73GB1J333J 


RK73GB1J223J 
R63 RK73GB1J102J 
RK73GB1J470J 
RK73GB1J5221J 


78 


mee Desti- 


PHONE JACK (3.5D) 
PHONE JACK 
PHONO JACK 
DIN SOCKET 
PHONE JACK (3.5D) 


SUB PLUG (D) 9P 


LEAD WIRE WITH MINIPIN PLUG 


HEAT SINK 
SHIELDING CASE 


FLAT SPRING 
FLAT SPRING 


CERAMIC FILTER (455KHZ) 


CERAMIC FILTER (455KHZ) 
SMALL FIXED INDUCTOR (220NH) 
SMALL FIXED INDUCTOR 

SMALL FIXED INDUCTOR 


COIL 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 


COIL 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 


SMALL FIXED INDUCTOR 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 
CHIP R 


CHIP R 
CHIP R 
CHIP R 
CHIP R 


10K 
10K 
100 
10K 
6.8K 


2.2K 
33 

18K 
10K 
100 


68 
2.2K 
100 
10K 


3.9K 
220 
1.5K 


47 
150 
1.5K 


1.0K 
47 


J 1/10W 
J 1/16W 
J 1/16W 
J 1/10W 
J 1/16W 


J 1/16W 
J 1/16W 
J 1/16W 
J 1/10W 


J 1/16W 
J 1/10W 
J 1/16W 
J 1/10W 


J 1/16W 
J 1/16W 
J I/16W 


J 

J 1/16W 
J 1/16W 
J 1/16W 
J 


1/16W 
1/16W 


PARTS LSIT 


R100 
R101 
R103 
R104 
R105 


R106 
R109 
R110 
R111 
R113 


R114 
R117 
R118 
R119,120 
R121,122 


R123 
R124 
R126 
R127,128 
R129 


R130 
R131 
R132 
R133 
R134,135 


R136 
R137 
R138 
R139 
R140 


R141 
R142.143 
R144 
R145 
R146,147 


R148 
R149 
R150 
R151 
R152 


R153,154 
R155 
R156 
R157 
R158,159 


R160 
R161 
R162,163 
R164 © 

R165 


R166 
R167 
R168 
R169 
R170 


R171,172 
R173 
R174 
R175 


RK73FB2A100J 


. ti- 
10 J 


CHIP R 1/10W 


RK73GB1J472J CHIP R 47K J  1/16W 
RK73GB1J102J CHIP R 1.0K J 1/16W 
RK73GB1J472J CHIP R 47K J 1/16W 
RK73GB1J102J CHIP R 10K J 1/16W 


RK73GB1J154J 


150K 


J 
RK73GB1J102J CHIP R 1.0K J  1/16W 
RK73GB1J223J CHIP R 22K J A/16W 
RK73GB1J222J CHIP R 2.2K J  1/16W 
J 


RK73GB1J104J CHIP R 100K 1/16W 


RK73GB1J472J 47K J 

RK73GB1J823J CHIP R 82K J = 1/16W 
RK73GB1J222J CHIP R 22K J  1/16W 
RK73GB1J223J CHIP R 22K SS 1/16W 
RK73GB1J123J CHIP R 12K J 1/16W 


RK73GB1J223J 3, 

RK73GB1J103J CHIPR WOK = 6d 1/16W 
RK73GB1J183J CHIP R 1K 6S 1/16W 
RK73GB1J103J CHIP R WOK 6 1/16W 
RK73GB1J472J CHIP R 47K J  1/16W 


RK73GB1J223J 22K 

RK73GB1J101J CHIP R 100 J 1/16W 
RK73GB1J472J CHIP R 47K J  1/16W 
RK73GB1J103J CHIP R 10K J I/IEW 
RK73GB1J152J CHIP R 15K J 1/16W 


RK73GB1J331J 330 J 

RK73FB2A102J CHIP R 10K J 1/10W 
RK73GB1J152J CHIP R 15K J 1/16W 
RK73GB1J223J CHIP R 22K SS A/I6W 
RK73GB1J470J CHIPR = 47 J 1/16W 


RK73GB1J392J 
RK73GB1J222J 
RK73GB1J101J 
RK73GB1J472J 
RK73GB1J101J 


RK73GB1J471J 
RK73GB1J101J 
RK73GB1J471J 
RK73GB1J472J 
RK73GB1J152J 


RK73GB1J331J 
RK73GB1J222J 
RK73GB1J332J5 
RK73GB1J222J 
RK73GB1J472J 


RK73GB1J103J 
RK73GB1J222J) 
RK73GB1J331J 
RK73GB1J222J 
RK73GB1J331J 


RK73GB1J392J 
RK73GB1J472J 
RK73GB1J100J 
RK73GB1J471J 
RK73GB1J101J 


RK73FB2A100J 
RK73GB1J101J 
RK73GB1J123J 
RK73FB2A123J 


NS78705 
PARTS LIST 


New Baro Desti- 


TX-RX UNIT (X57-4620-00) 


Parts No. Description ae 
R176 RK73FB2A183J R371-374 RK73GB1J473J CHIP R 47K J 1/16W 
R177 RK73GB1J183J R376 RK73GB1J473J CHIP R 47K J /16W 
R178 RK73FB2A153J R377,378 RK73FB2A473J CHIP R 47K J 1/10W 
R179 RK73GB1J103J R379 RK73GB1J473J CHIP R 47K J 1/16W 
R180 RK73GB1J821J R380-418 RK73FB2A103J CHIP R 10K J /10W 
R181 RK73GB1J222J R419-428 RK73GB1J101J CHIP R 100 J /\6W 
R182 RK73GB1J103U R429 RK73FB2A103J CHIP R 10K J 1/10W 
R183 RK73FB2A153J R430 RK73GB1J472J) CHIP R 47K J  1/16W 
R184 RK73GB1J272J R431,432 RK73GB1J103J CHIP R 10K J 1/16W 
R185 RK73GB1J153U RK73GB1J102J CHIP R 1.0K 
R186 RK73FB2A222J RK73GB1J470J CHIP R 47 J 1/16W 
R187 RK73GB1J223J R435,436 RK73GB1J472J CHIP R 47K J 1/16W 
R188 RK73GB1J101J VR1,2 R12-6732-05 TRIMMING POT. 470 
R189, 190 RK73GB1J153J VR3 R12-6742-05 TRIMMING POT 22K 
R191,192 RK73GB1J222J 
RLS73 DIODE 
R193,194 RK73GB1J223J D5 1SV166 DIODE 
R196 RK73FB2A472J D7 DAP202K DIODE 
R197 RK73GB1J103J D8 RLS73 DIODE 
R198,199 RK73GB1J104J DSP56002FC40 IC 
R200 RK73FB2A101J 
MBCG24173-6173 IC (GATE ARRAY) 
R201 RK73GB1J221J 1C4 * | 27C256PCJJTC-K IC 
R202,203 RK73GB1J104J5 1C5 * | 27C256PCJJUC-K IC 
R204 RK73GB1J222J IC6 * | 27C0256PCJJVC-K IC 
R205 RK73GB1J272J MCM56824AFN20 IC 
R206 RK73GB1J224J 
MCM56824AFN25 IC 
R207 RK73GB1J222J 1C9 * | 7032LC44JLOA IC 
R208 RK73GB1J123J 1015 MB86001PF C 
R209 RK73GB1J563J C16 AK4318-VS C 
R215 RK73GB1J681J 1C17 NJM2100M IC (OP AMPLIFIER) 
R220 RK73GB1J103J 
MC74HC4053F C (ANALOG SW) 
R300 RK73FB2A100J 1019-21 NJM4560M IC (OP AMP x2) 
R301 RK73GB1J101J 1022 * | AD822AR IC 
R303-319 RK73GB1J101J C23 MC74HC4052F C (HPF) 
R320 RK73GB1J102J C24 NJM2100M C (OP AMPLIFIER) 
R323 RK73GB1J101J 
AK5340-VS IC (AD CONVERTER (18 Bit)) 
R325 RK73FB2A473J IC26 M62363FP C (8bit D/A CONVERTER) 
R330 RK73GB1J470J 1C27 AK4318-VS IC 
R331 RK73GB1J102J 1C28 NJM2100M IC (OP AMPLIFIER) 
R332 RK73GB1J222J 1C29 M51131L C (ELECTRO VOLUME) 
R334 RK73GB1J331J 
; NJM2100M C (OP AMPLIFIER) 
R335 RK73GB1J101J 1C31 M51131L C (ELECTRO VOLUME) 
R336 RK73GB1J102J 1€33 (A4422 IC (AF POWER AMP/ 5.8W) 
R337,338 RK73GB1J5124J 1C34 PCM6SAU IC (18bit D/A CONVERTOR) 
R339,340 RK73GB1J334J 1035 * | AD822AR C 
R343 RK73GB1J471J 
a NJM4560M IC (OP AMP X2) 
R344 RK73FB2A2R2J 1C37,38 UPC7805H IC (VOLTAGE REGULATOR/ +5V) 
R345-347 = RK73GB1J101J 1C39 NJM78LOSUA * | IC (VOLTAGE REGULATOR/ +5V) 
R348,349 RK73GB1J473J \C40 NJM78L08UA IC (VOLTAGE REGULATOR/ +8V) 
R350,351 RK73FB2A473J 1041,42 NJM3404AM IC (OP AMP X2) 
R352-354 RK73GB1J473J 
NJM5532M IC (OP AMP} 
R355 RK73GB1J103J \C44 TC7S04F IC (2CH NAND GATE) 
R356 RK73GB1J5473J Q1 DTC124EK DIGITAL TRANSISTOR 
R357 RK73GB1J103J 02,3 28C2714(Y) TRANSISTOR 
R358 RK73GB1J473J 04 DTC124EK DIGITAL TRANSISTOR 
R359 RK73GB1J101J 
2SC3324(G) TRANSISTOR 
R364,365 RK73GB1J222J a8 2SK210(GR) FET 
R366 R92-1252-05 2SC2714(Y) TRANSISTOR 
R367,368 RK73FB2A473J 28€2712(Y) TRANSISTOR 
R369 RK73GB1J473J 2SC2412K(S) TRANSISTOR 
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bO-O/U0 
PARTS LSIT 


TX-RX UNIT (X57-4620-00) 
VCOZ2 (X58-3390-03) 


Description 
nation 


DTC124EK DIGITAL TRANSISTOR 
2SC2712(Y) TRANSISTOR 

DTA143EK DIGITAL TRANSISTOR 
DTC124XK DIGITAL TRANSISTOR 
DTC143EK DIGITAL TRANSISTOR 


B42-2437-04 S/NO LABEL 


CK73FB1H102K CHIP C 1000PF 
CC73FSLIH101J CHIP C 100PF 
CC73FCH1HO70D CHIP C 7.0PF 
CC73FCH1HO700 CHIP C 7.0PF 
CC73FCH1H220J5 CHIP C 22PF 


CC73FCH1H180J CHIP C 18PF 
CC73FCH1H120J CHIP C 12PF 
CK73FB1H102K CHIP C 1000PF 
CC73FCH1HO10C CHIP C 1.0PF 
CK73FB1H102K CHIP C 1000PF 


C05-0331-15 TRIMMER CAPACITOR 
£23-0464-05 TERMINAL 


F11-1085-04 SHIELDING CASE 
F11-1086-14 SHIELDING COVER 


G13-0904-04 CUSHION (COVER) 


L33-0690-05 CHOKE COIL (3.3UH) 
134-2353-05 COIL 


N30-2604-41 PAN HEAD MACHIN SCREW 


RK73FB2A682J CHIP R 6.8K J  1/10W 
RK73FB2A271J CHIP R 270 J 1/10W 
RK73FB2A330J CHIP R 33 J 1/10W 
RK73FB2A472J CHIP R 47K J 1/10W 
RK73FB2A471J CHIP R 470 J 1/10W 


RK73FB2A560J CHIP R 56 J 1/10W 


1SV164 DIODE 
2SK508NV(K52) FET 
2SC€2714(Y) TRANSISTOR 
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EXPLODED VIEW 


LO-G/US 


H M3 x 6 (F) : N32-3006-46 

| M3 x 6 (OC) : N33-3006-41 

J  M2.6 x 6 (Br-Tap) : N87-2606-46 60 | 
K M3x6(Br-Tap) :N87-3006-46 G 

M M2.6x8(F-Tap) :N88-2608-46 ae 

P M3 x 10 (TP-T) : N91-3010-46 


Parts with the exploded numbers larger than 700 are not supplied. 


AT UNIT 
(X53-3340-02) 
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bO-OlUO 


EXPLODED VIEW 


: N32-2606-46 
: N90-3008-46 


6 (DISPLAY ASSY) 


G M2.6 x 6 (F) 
N M3 x 8 (TP) 


ind 


cocoate cost1x4 


: ee 
35x2 
Xv 
NIB 


88 89 90 91 


X53 (D 
Sx, 
|401] ®) Dy) [ 


ae 
78x2 
J601 


LJ 
HOO 


C81 


(te 


eS 
83x2 


82 Parts with the exploded numbers larger than 700 are not supplied. 


LS-6/US 
EXPLODED VIEW 


Nas (GEAR ASSY) 


K M3x6(Br-Tap) :N87-3006-46 
S M3 x 6 (F-Tap) : N88-3006-46 


| 7 
[VR101, 102 
ee 


AT UNIT 
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bO-O/U0O 


PACKING 


21 DIN plug (7P) 24 DCcord 12 
(E07-0751-05) (E30-3157-15) 

22 DIN plug (13P) with Fuse (25A/32V) 
(E07-1351-05) (FO5-2531-05) 

26 Fuse (25A/32V) 56 Bag 13 
(FO05-2531-05) (H25-0708-04) 

27 Fuse (4A/250V) 14 
(FO6-4029-05) 

54 Bag 
(H25-0029-04) ED 

F} 
55 Bag 


(H25-0079-04) 
MIC Microphone 
(T91-0352-15) 


52 Carton board 
(H13-0963-04) 


50 Polystyrene foamed fixture (F) 
(H10-2791-01) 
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11 UPC code label 


(B44-2163-04) 


8 Sticker 
(B42-5526-04) : K 


ZL 


Ee 


Warranty card 
(B46-0310-03) : E,E2,E3,E9 
(B46-0410-40) : K 
(B46-0422-00) : P 
Instruction manual 
(B62-0542-00) 

Instruction manual 
(B62-0543-00) : M,M2,E2,E3 
Instruction manual 
(B62-0544-00) : M,M2,E2,E3. 
Instruction manual 
(B62-0545-00) : P,M,M2,E3,E9 
Instruction manual 
(B62-0546-00) : E 

Instruction manual 
(B62-0547-00) : E 


51 Polystyrene foamed fixture (R) 


(H10-2792-01) 


Protection cover 
(H20-1437-03) 


57 Item carton case 


(H52-0730-02) 


58 Outer packing case 
(H62-0641-03) 


1S-3/U05 


ADJUSTMENT 


Required Test Equipment 
1. DC Voltmeter (DC V.M) 
1) Input resistance : More than 1MQ 
2) Voltage range : 1.5 to 1000V AC/DC 
Note : A high-recision multimeter may be 
used. However, accurate readings can not 
be obtained for high-impedance circuits. 


2. DC Ammeter 
1) Current range : 100mA, 1.5A, 15A, high-pre- 
cision ammeter may be used. 


3. RF VTVM (RF V.M) 
1) Input impedance : 1MQ and less than 3pF, 
min. 
2) Voltage range : 10mV to 300V 
3) Frequency range : 10kHz to 50(0MHz 


4. AF Voltmeter (AF V.M) 
1) Frequency range : 50Hz to 10kHz 
2) Input resistance : 1MQ or greater 
3) Voltage range : 10mV to 30V 


5. AF Generator (AG) 
1) Frequency range : 200Hz to 5kHz 
2) Output : 1mV or less to 1V, low distortion 


6. AF Dummy Load (DM. SP) 
1) Impedance : 8Q 
2) Dissipation : 3W or greater 


7. Oscilloscope 
Requires high sensitivity, and external syn- 
chronization capability (150MHz or greater). 


8. Sweep Generator (Sweep G.) 
.1) Center frequency : 50kHz to JOMHz 
2) Frequency deviation : Maximum +35kHz 
3) Output voltage : 100mV or greater 


9. Standard Signal Generator (SSG) 
1) Frequency range : 50kHz to 50MHz 
2) Output : -133dBm/0.05puV to 7dBm/500mV 
3) Output impedance : 50Q 
4) AM and FM modulation can be possible 
Note : Generator must be frequency stable. 


10. Frequency Counter (f. counter) 
1) Minimum input voltage : 50mV 
2) Frequency range : 150MHz or greater 


11. Noise Generator (Noise G.) 
Must generate ignition noise containing harmon- 
ics beyond 30MHz. 


12. RF Dummy Load 
1) Impedance : 150Q and 50Q 
2) Dissipation : 150W or greater 


13. Linear Detector 
1) Frequency range : 30MHz 


14. Power Meter 
1) Impedance : 50Q 
2) Dissipation : 300W continuous or greater 
3) Frequency limits : SOMHz or greater 


15. Spectrum Analyzer 
1) Frequency range : 100kHz to 110MHz or greater 
2) Bandwidth : 1kHz to 3MHz 


16. Detector 
1) For adjustment of BPF 


IN OUT 
fo) oo 
ToRFunit & g0F ONGC S To oscilloscope 
OUT IN 


2) For adjustment of PLL/VCO BPF 


INO————_} OUT 
fo) ao 
To PLL unit Dee Nae S To oscilloscope 
OUT ~ IN 


17. Directional Coupler 


18. Monitor Receiver 
R-1000 class 


19. Microphone 
MC-43S or MC-60S8 


20. Tracking Generator 
21. Distortion Meter 


22. Double Signal Pad (502) 
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bO-O/U0O 
ADJUSTMENT 


Preparation 


Unless otherwise specified, knobs and switches 
should be set as follows. 


BOVVER Pc ee ONGe PROCESSORS Center 
A occas. Rares Oae|CiBie at ee Or Center 
BAG CE ta hc ee Center PWRE a ee MAX 
No LEVER Pe. CENIEL vi Ah ater ee Center 
SOL Pate ey Sees 0 
BNC te een iy eee, A 0 
MB: andar tics dagen MAX 


ee Gs = 
————s es 88 TECECEEE Ee “angagan 


HF TRA ow ate 
cj =a oo === 
ne aA ; 


A 


(Silas: 
ala= 
7_ IC 
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1L5-6/U5 
" ADJUSTMENT 


E Service Jig 


A. Lead wire with minipin plug B . Flat cable (8P) C. Flat cable (12P) 
(E37-0064-05) (E37-0581-05) (E37-0580-05) 
About 27cm About 25cm About 25cm 


4 How to Use 


FILTER 
section 


C. Flat cable (12P) 


SBS 


SR 


<Ss 
a) 
3S SS 
S 
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ADJUSTMENT 


Service Adjustment Mode 


@ Outline 

- The TS-870S is adjusted by the normal method and 
by another method using the service adjustment 
mode. 
In the adjustment mode, there are 28 menu num- 
bers AO to BB. All adjustment data items are saved 
in the EEPROM. 
VVhen the service adjustment mode is entered, data 
is read from the EEPROM and placed in the CPU 
RAM so that settings can be modified. 
The EEPROM is updated only when data is written 
in Menu No. BA. 
Note : Transmission is possible in reception-related 
adjustment modes. 


@ Operation procedure 
. Adjustment mode start 
Hold down the [N.R.] key and [LSB/USB] key, and 
turn the [POWER] switch ON to enter the adjust- 
ment mode. The menu number will appear in 
M. CH on the display. 
2. Adjustment mode menu number selection 
When the [M. CH/VFO. CH] control is turned, the 
menu number changes. 
3. Adjustment mode data writing 
Press the [UP]/[DOWN] key or the microphone [UP]/ 
[DOWN] key in MENU No. BA. 
4. Adjustment mode cancel 
When the [CLR] key is pressed, the normal 
memory-channel dispiay returns. 
Note : If the power is switched OFF in the adjust- 
ment mode, it is canceled. 


—) 


Service Adjustment Mode Menu 
Description 
=Clecks 
(Program version confirmation) 
ALC reference voltage adjustment 
Start level setting 5.60 BS. | 

S9 level setting 


Chec.sum display 


Full-scale level setting 
8.83MHz IF filter center frequency 
correction 


455kHz IF filter center frequency 
correction 

100W adjustment 

(With power meter curve) 
5O0W adjustment 

(With power meter curve) 
25W adjustment 

(With power meter curve) 
10W adjustment 

(With power meter curve) 
1.9MHz band 

3.5MHz band 

7MHz band 

10MHz band 

14MHz band 

18MHz band 

21MHz band 

24.5MHz band 

29MHz band 

Stare level setting 


adjustment 


ALC meter 


Maximum zone level setting 


Full-scale level setting 

SWR protection | Protection operation setting 
VSWR=3 level setting 

FM deviation setting 
Writing into EEPROM 


BB Display All LCD segments light 
(Not light ON AIR lamp) 


Display Check 


Zz 


1. 


All reset 


All LCD 
segments 
lignt 


1) DC IN : DC 13.8V 


[POWER] : ON. 


1) Menu No. : BB 


PLL Section 


N 


WO 


. 2OMHz 
frequency 


adj. 


. 20MHz 


peak adj. 


. 6|OMHz BPF 


adj. 


. 855MHz BPF 


adj. and 
frequency 
check 


. Lock voltage 


adj. & check 
VCO4 


. Lock voltage 


adj. & check 
VCO2 


. Lock voltage 


adj. & check 
NCO EY 


. Lock voltage 


adj. & check 
VCO4 


. Lock voltage 
adj. 
LO2A (VCO2) 
X58-3390-03 


1) [POWER] : ON 
MODE : FM 
Receive 


1) Display f. : 14.000MHz 
MODE : USB 
Receive 


1) MODE: FM 
Receive 


1) Display f. : 14.000MHz 
MODE : FM 
Receive 
2) Display f. : 14.000MHz 
1) Display f. : 30kHz 
2) Display f. : 7.489MHz 
1) Display f. : 7.500MHz 
2) Display f. : 14.489MHz 
1) Display f : 14.490MHz 
2) Display f. : 21.489MHz 
1) Display f. : 21.490MHz 


2) Display f. : 30.000MHz 


1) Display f. : 30.000MHz 


Pushing [A=B] key down, 


ADJUSTMENT 


Test- 
equipment 


Measurement 


Unit 


Terminal 


Unit 


Measurement 


satan | Unit |Tomint | unt | Pare 


3 


RF V.M 


f. counter 


DC V.M 


15-8/05 


Adjustment 


Specifications/Remarks 


Parts Method 


Display} After displaying 
HELLO, the display 
is reset as follows: 
DISP f. : 14.000.00 
MODE : USB 
METER : ALC 
ANT : 1 

AGC 


Display should be normal 
Should be at the reset 
frequency. 


All LCD segments light. 


Adjustment 


Method Specifications/Remarks 
CN510 | PLL TC800 | Frequency adjust. 20.000MHz + 20Hz 
(TP) 
CN503 L528 | MAX. 
IC506 L529 | Repeat for MAX. 
2 pin L530 
IC508 L518 | Repeat for MAX. 
11 pin L519 
L520 
a Sn on 
Frequency check 55.299~55.301MHz 
TP501 Pie TC506 | 1.8V 1.8+ 0.03V 
Voltage check 4.5~7.0V 
TC507 | 1.8V 1.8 + 0.03V 
Voltage check 4.5~7.0V 
IESEEIOLOGN, 
4.5~7.0V 
mee 
mult TC509 | 1.8V 1.8 + 0.03V 
Voltage check 4.5~7.0V 
R502 VGO2 sini 5.0V 5.0 + 0.03V 
X58- 
3390 
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ADJUSTMENT 


Measurement 


Condition Specifications/Remarks 


10. Output level | 1) Display f. : 14.000MHz 
check MODE : USB 
LO1 (CN504) Receive 


LO2A (CN505)|_ +Meaturement condition —1~+6dBm (64.220MHz) 
: 50Q terminated 


ee" level check 


LO3 (CN502) —6~+0dBm (8:375MHz) 
20MHz (CN503) -—10~+0dBm (20.0000MHz) 
LO4 (CN501) Oscilloscope -—10~+0dBm (10.0kHz) 


11. 2OMHz 1) MODE : USB f. counter 20.000MHz + 20Hz 
frequency Receive 
(Final check) 


Receiver Section 


| ____ Measurement ent 


Condition f Specificati Remark 
DSP PLL lock} 1) Display f. : 14.000MHz TX-RX is 3.50V +0.1V 
voltage adj. MODE : USB 


. AGC voltage | 1) Display f. : 14.000MHz 3.00V +0.1V 
adj. MODE : CW 
[RF] GAIN : MAX 
[AGC] : OFF 
a 
: 1) Display f. : 14.000MHz Spectrum L65 Adjust so that gain 
MODE : USB analyzer L67 iS max. and band 73.043 73.050. 73.087 
[AGC] : OFF L70 shown at right 
Spectrum analyzer setting Tracking L72 becomes flat. 
Center f. : 73.050MHz generator 
Frequency span : 50kHz 
ATT :-10dBm 
VBW, RBW:: 1kHz Mie) 


V.REF : 2dB/DIV 
1) Display f. : 7,000OMHz Spectrum Waveform is.as 
MODE : USB analyser shown in the figure 6.900 7-100 7 399 


[AGC] : OFF at the right. 
[AIP] : OFF Tracking 
Spectrum analyzer setting generator 
Center f. : 7.100MHz (MHz) 


Frequency span : 2MHz 


2) Display f. : 14.000MHz 13.500 14.000 44 4o9 


Spectrum analyzer setting 
Center f. : 14.000MHz 
Frequency span : 5MHz 
(MHz) 


3) Display f. : 21.000MHz 20.600 21-200 91 599 


Spectrum analyzer setting 
Center f. : 21.200MHz 
Frequency span : 1OMHz 
(MHz) 


L93-6/US 


ADJUSTMENT 


5. RX IF AMP | 1) Display f. : 14.100MHz SSG 
adj. MODE : USB 
[AGC] : OFF AF V.M EXi--oP 
[AIP] : OFF Oscilloscope 


AF output : 0.63V/8Q 
SSG frequency : 14.101MHz 
SSG output : -119dBm 


DM. SP 


6. Checksum 1) Menu No. : AO 
check 


7. ALC voltage 
ad). 


1) Menu No. : A1 DC V.M TP2 


1) Menu No. : A2 
SSG frequency : 14.101MHz 
SSG output : -110dBm 


Oscilloscope 
DM. SP 


2) Menu No. : A2 
SSG output : -107dBm 


3) Menu No. : A3 
SSG output : -81dBm 


Full-scale 4) Menu No. : A4 


SSG output : -23dBm 


IF filter adj. 


¢ Writing data : After items 6 to 10 have been adjusted: 
1) Menu No. : BA 
2) [UP] key : Push once time 
3) [CLR] key : Push once time (Adjustment mode terminated) 


Measurement Adjustment 


em a one] oid 


Item Condition pee Unit | Terminal 
(28MHz 1) Display f. : 29.800MHz SSG ANT 
BPF adj.) MODE : USB panel 

[AGC] : FAST 

SSG frequency : 22.101MHz | AF V.M 

SSG output : -113dBm Oscilloscope 
DM. SP 


9. 8.83MHz 1) Menu No. : A5 SSG1 Rear | ANT 
IF filter adj. SSG1 f. : 1.79980MHz SSG2 panel 
SSG1 output : -60dBm Double 
SSG2 f. : 1.80260MHz signal pad 
SSG2 output : -60dBm Connec-| TP401 
Oscilloscope | tion 
10. 455kHz 1) Menu No. : A6 (10:1 probe) TP402 


Specifications/Remarks 


RF Adjust so that the MAX. 


gain is MAX. 


L50 
L52 


L451 


Repeat 2~3 times 
for MAX AF output 
reading. 


Connec- 


* Item 6 to 10 below are adjusted in the adjustment mode. To terminate the adjustment menu in the middie, save your settings with Menu No. BA 


Front | Display! Check 
panel 


Display : E7b9 
2.70V +0.02V 


Display : 05 


[RIT/XIT] 
knob 


VR1 


{UP] key : Push 
once time 


Reference display : 12+06 


Reference display : 45+10 


Reference display : 80+20 


[RIT/XIT] | The waveforms 
Must cross. 


Display “rEAdy* — "good" (If "nG" is displayed, enter data again.) 
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LD-0O/UD 


ADJUSTMENT 


Adjustment 


Condition 7 ; 
olin | [remit ot [ae 


11. ATT check | 1) Display f. : 14.100MHz ATT SW] AF output should be 
SSG frequency : 14.101MHz lowered 6dB at time. 
SSG output : -107dBm 


Specifications/Remarks 


AF output + 3dB 


SSG Rear | ANT Front 
. panel 
AF V.M EXT. SP 
[AGC] : OFF Oscilloscope 
[AIP] : OFF DM. SP 
AF output : 1V/8Q 
a. ATT : 0dB : : ATT display : None 
b. ATT [UP] key : 6dB ATT display : 6 
c. ATT [UP] key : 12dB 0.25V ATT display : 12 
d. ATT [UP] key : 18dB 0.125V ATT display : 18 
e. ATT [DOWN] key : 12dB 0.25V ATT display : 12 
f. ATT [DOWNI key : 6dB ATT display : 6 
g. ATT [DOWN] key : 0dB ATT display : None 
12. S/N check | 1) Display f. : Indicated below SSG Rear |ANT Note : If the frequency is 
AF VR : 0.63V/8Q panel 7.5MHz or less, AIP turns ON 
SSG f. : Indicated below AF V.M OP SP automatically. Turn AIP OFF 
However, USB : +1kHz Oscilloscope with the AIP switch before 
LSB : -1kHz Distortion starting measurement. 
meter 
DM. SP 
Frequency MODE SSG output SSG MOD DEV 
100kHz AM -87dBm 1kHz 60% S/N measurement | 10dB or more. 
1. 500MHz AM -77dBm 1kHz 60% 
1.8MHz LSB -119dBm OFF OFF MAX sensitivity 0.7V/8Q or more. 
3.5MHz LSB -119dBm OFF OFF measurement 
5. 5MHz LSB -119dBm OFF OFF 
7.1MHz LSB —119dBm OFF OFF 
10.1MHz USB -119dBm OFF OFF 
12.5MHz USB -119dBm OFF OFF 
14.1MHz USB -119dBm OFF Orr Gs [AIP] : ON Sensitivity down 5~15dB. 
18.1MHz USB -119dBm OFF OFF 
21.1MHz USB -119dBm @FE OFF 
24.8MHz USB -123dBm OFF OFF 
29.8MHz USB -123dBm OFF ORE 
29.8MHz FM -119dBm 1kHz 3kHz <& SINAD sentitivity 12dB SINAD or more. 
measurement 
lsmoss 1) Display f. : 14.100MHz SSG Rear | ANT Front Set to the point Knob position 10 : 00~14 : 00 
squelch MODE : USB panel panel | VR noise disappeared. 
check [AGC] : OFF AF V.M EXT. SP 
SSG frequency : 14.101MHz | Oscilloscope 
SSG output : OFF DM. SP 
2) SSG output : -101dBm Squelch should open. 
3) [SQL] VR : Fully clockwise Squelch should close. 
4) SSG output : -83dBm Squelch should open. 
14. FM squelch] 1) Display f. : 29.8MHz Set o the point Knob position 8 : 00~12 : 00 
check MODE: FM panel | VR noise disappeared. 
SSG output : OFF 


2) SSG output : -119dBm 
SSG MOD : 1kHz 
SSG DEV : 3kHz 


3) [SQL] VR : Fully clockwise 


4) SSG output : -100dBm 


Squelch should open. 


Squelch should close. 


Squelch should open. 
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h-6/U Se 
ADJUSTMENT 


Adjustment 
Test- : E , Specifications/Remarks 
equipment Unit | Terminal | Unit | Parts Method 


15. NB adj. 1) Display f. : 14.100MHz - SSG ANT RF L81 
MODE : USB 
SSG frequency : 14.101MHz 
SSG output : -90dBm 


Voltage minimum 


AF V.M EXT. SP 
Oscilloscope 
DM. SP 
DC V.M 
Noise G. 


2) [NB] key : ON 
[NB] VR : Center 


Adjust output of 
noise generator to 
small input (S1) and 
large input (S9) and 
check each. 


Display| S-meter level : S1 —111~-101dBm 
S-meter level : S9 -89~-77dBm 
S-meter level check | Same as when [NB] key off. 


Display| S-meter level check | S-meter off. 


Noise should disappear. 


16. S-meter 1) Display f. : 14.175MHz SSG 


check MODE : USB 
[AGC] : FAST AF V.M 
[RF] GAIN : MAX Oscilloscope 


SSG frequency : 14.176MHz | DM. SP 
SSG output : -107dBm 


2) SSG output : -83dBm 


3) [NB] key : ON 


17. Auto notch 
check 


1) Display f. : 14.175MHz 
MODE : USB 

SSG frequency : 14.1765MHz 
SSG output : -73dBm 

[AUTO NOTCH] key : Push (ON) 


18. Voice 1) [AF] VR : Arbitrary 


The displayed frequency can 


check [MENU] key : Push (ON) be heard vocally. 
(equipped M.CH/VFO.CH] knob 
on VS-2) : Menu No. 48 


[UP] key : Step 73 
MENU] key : Push (OFF) 
FINE] key : Push (ON) 


: Transmitter Section 


Measurement Adjustment 
Condition : 
aera Terminal 
1. TX MCF adj. | 1) Display f. : 14.200MHz Tracking 
MODE ; USB generator 
Transmit 
Spectrum analyzer setting Spectrum 
TG output : -10dBm analyzer 
Center f. : 8.83MHz 
Span : 10kHz 
V.REF : 2dB/DIV 


Specifications/Remarks 


2. TX IF AMP |} 1) Display f. : 14.200MHz 50Q dummy L99,98 | Repeat 2 or 3 times | Reference value 
adj. MODE : CW Oscilloscope L95,94 | for MAX. 2.5Vp-p or more 

[CAR] VR : Center 

Disconnect CN4 from the RF 
unit and connect a 50Q 


dummy load. 
Transmit 


2) After adjustment, set [CAR] 
VR to MAX for confirmation. 
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bO-O/U09 


Item Condition 


3. Final base 1) Display f. : 14.200MHz 
current MODE : USB 
[MIC] VR : MIN 
[CAR] VR : MIN 


Final unit VR501,502 : MIN 
Connect ammeter 
+ : External power supply 
—: Power connector 
Adjust to minimum current 
with VR501 and VR502 in the 
final unit. 
Transmit 


1) Menu No. : A7 
Transmit 


5. NULL adj. 1) Menu No. : A7 


Transmit 


6. ALC 
frequency 
response adj. 


1) TX [M.CH] key : Push 
Display f. : 29.700MHz 
MODE : CW 

| __Transmit 

2) TX [M.CH] key : Push 
Menu No. : A7 
Transmit 


. TX power 1) 50W 
ad}. Menu No. : A8 
Transmit 
The power After adjustment, (UP] key : Push 
meter on the 23 
display is 2) 25W 
also calibrat- Menu No. : AQ 
-ed at the Transmit 
same time. After adjustment, [UP] key : Push 
_——————— — 
3) 10W 
Menu No. : AA 
Transmit 
After adjustment, [UP] key : Push 


ae. 

8. TX gain adj. | 1) 1.9MHz band 
Menu No. : AB 
Transmit 

2) 3.5MHz band 
Menu No. : AC 
Transmit 

3) 7.0MHz band 
Menu No. : AD 
Transmit 

4) 10.1MHz band | 
Menu No. : AE 
Transmit 

5) 14.1MHz band 
Menu No. : AF 


Transmit 
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—_Messutement 
pat eal airs | 


i= 


¢ Item 4 to 13 below are adjusted in the adjustment mode. To terminate the adjustment menu in the middle, save your 


Power meter 


Power meter 


DC V.M 


Power meter 


Power meter 


Power meter 


ADJUSTMENT 


Current drain 
(Minimum current) 
+250mA 


Specifications/Remarks 


Ea First adjust VR501 and VR502 


for minimum. 

Adjust VR501 for an increase 
of 250mA when switched to 
TX. Then adjust VR502 for 
250mA over this reading. 


VR502 


Current drain 
(Minimum current) 
+ driver current 

(250mA) + 250mA. 


settings with Menu No. BA. 


Rear | ANT Front | {RIT/XIT] | 100W 

panel panel | knob 

Rear | ANT Filter |1C1 Reference value 
panel 0.5V or less 
Filter |CN5 

Front | ANT Filter 95W 


panel 


100W + 5W 
When unable to be set within 
the range, ALC and frequency 
response to be adjusted. 


100W power check 


Rear ANT 


panel 


Rear ANT 


panel 


Press the [UP] key 
after the beep 
sounds for two or 


three seconds. 


panel | key 


Condition 


6) 18.0MHz band 
Menu No. : BO 
Transmit 

7) 21.0MHz band 
Menu No. : B1 
Transmit 

8) 24.9MHz band 
Menu No. : B2 
Transmit 

9) 29.7MHz band 
Menu No. : B3 
Transmit 


9. ALC meter 
adj. 


1) 1 dot 
Menu No. : B4 


Transmit 
2) Zone MAX 
Menu No. : B5 
Transmit 


3) Full 
Menu No. : B6 
Transmit 


.SWR 
protection 
adj. 


1) Nenu No. : B7 
Transmit 
After adjustment, [UP] key : Push 


. SWR meter 
adj. 


1) Menu No. : B8 
Transmit 


1) Menu No. : B9 
AG output : 1kHz/30mV 
Transmit 


1) Menu No. : B9 
AG output : 1kHz/3mV E,X 
AG output : 1kHz/5mV K,P,M 


ADJUSTMENT 


Measurement 


Test- 


equipment 
Power meter 


Power meter 


Power meter 
Linear 
detector 


¢ Writing data : After items 4 to 13 have been adjusted: 


1) Menu No. : BA 
2) [UP] key : Push once time 


Display “rEAdy" > "good (If "n 


Rear 


Terminal 


Rear 


Rear 


3) [CLR] key : Push once time (Adjustment mode terminated) 


14. Spurious 1) Display f. : 24.900MHz 
adj. MODE : CW 
Transmit 
15. Monitor 1) Display f. : 21.100MHz 
level check MODE : USB 
[MONI] key : ON 


[MONI] VR : Center 
[MIC] VR : Center 

[AF] VR : MIN 

AG output : 1kHz/10mV 
Transmit 


Power meter 
Spectrum 
analyzer 


Power meter 
AF V.M 
Oscilloscope 
DM. SP 


AG 
AF V.M 


Rear 
panel 


Rear 
panel 


Front 
panel 


ANT 


ANT 
2M). SE 


MIC 


Adjustment 


[UP] 
key 


[RIT/XIT] 


(RIT/XIT} 
knob 


Method 


Press the [UP] key 
after the beep 
sounds for two or 


three seconds. 


[UP] key : Push 


{UP] key : Push 


ro-o/US 


Specifications/Remarks 


+0.1kHz 


3.0kHz + 0.5kHz 


G" is displayed, enter data again.) 


RF 


Front 
panel 


VR2 


Display 


+1.65MHz 
spurious level MIN. 


—60dB or less 


Check 


0.2V + 0.05V 
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iW" Ol/ UY 


Item 


Processor 
check 


. Sidetone 
check 


_ CW 
break-in 
check 


19. DRU check 
(equipped 
on DRU-3) 


. Sub tone 
check 


ADS 
frequency 
check 


EX 
frequency 
characteristic 
check 


100 


Condition 


1) Display f. : 14.200MHz 


MODE : USB 

[MIC] VR : Center 
[PROC] key : ON 
[METER] : COMP 


AG output : 1kHz/10mV 
2) AG output : 1kHz/1mV 


1) Display f. : 14.200MHz 


MODE : CW 
[MONI] VR : Center 
Key down 


1) Display f. : 14.200MHz 


MODE : CW 
(VOX] key : ON 


1) Connect a microphone to 


the MIC jack. 
MODE : USB/LSB 
[MIC] VR : Center 
[REC] key : Push 


1) Display f. : 29.100MHz 


MODE : FM 


MIC jack : 600Q terminated 
[A=B], [TX-B] key : Push 
[M.IN] key : Push two times 


(RX-M.CH] : Push 
Transmit 


1) Display f. : 29.100MHz 


MODE : CW 
Transmit 


1) Display f. : 14.200MHz 


MODE : USB/LSB 


MIC jack : Connect to AG 

AG output : 1kHz/5mV 
400H2/5mV 
2.6kHz/5mV 


Transmit 


AF V.M 
Oscilloscope 
DM. SP 

Electronic 
keyer jig 


Power meter 
Oscilloscope 


[FULL/SEMI] key : FULL Electronic 
keyer jig 

2) [FULL/SEMI] key : SEMI 
[DELAY] knob : Center 


Power meter 
Linear 
detector 
Oscilloscope 
f. counter 


Microphone 


Oscilloscope 


AG 
AF V.M 


Measurement 


Test- 
equipment 


Power meter 


ADJUSTMENT 


ANT Front 


panel 


panel 


panel . 


panel 


Front | MIC 


Rear 
panel 
Front | MIC 
panel 


ion 


io) 


Electronic keyer jig 


Hold down the [CH1], 
and talk into the 
microphone. 


Release and press 
the [CH1] key again. 


a. 


. Change the AG 


. Take a measure- 


Specifications/Remarks 


COMP meter : 15~25dB 


COMP meter : 1dot light 


0.63V + 0.3V 


Full break-in operation 
(When the key is turned OFF, 
the receive mode returns 

immediately.) 


Semi break-in operation 
(When the key is turned OFF, 
the receive mode returns 

after a while.) 


Can be recorded for about 
15 seconds. 


The recorded voice must be 


Tone f. : 88.2~88.7Hz 


-29.100.000MHz + 145Hz 


played back. 


DEV : +0.5~1.0kHz 


Set AG to 1.0kHz 
and turn the [MIC] 
VR to set to 100W. 


frequency and 
measure the 
difference between 
the power levels at 
1.0kHz and at 
another frequency 


ment for each USB 
and LSB. 


Within 6dB 


L95-G/US 
ADJUSTMENT 


Adjustment 
Condition g Specifications/Remarks 
Ae sotteneat aunt Unit | Parts Method e 


1) Display f. : 14.200MHz 


23. Processor Change [PROC] VR 


check MODE : USB so that the first 
[PROC] key : ON segment on the 
{METER] key : Push COMP meter lights. 
[PROC] VR : MIN 


MIC jack : Connect to AG 
AG output : 1.0kHz/1mV 
Transmit 


2) AG output : 1.0kHz /10mv 
(20dB UP) 


Check COMP meter 
> within 15~25dB 


Transmit 


24. AT 1) Display f. : Indicated below Through type} Rear | ANT Front | Display] Check ON AIR LED light. 
MODE : CW power meter | panel panel AT TUNE LED light. 
[METER] : SWR 150Qdummy When tuning completed, 
ITHRU/AUTO}] : AUTO LEDs off. 
Transmit 
After checked retuen to Frequency 
receive mode. 1.910MHz 
| Gi .s10Y0) 
2) [AT TUNE] key : ON 3.700 AT CA Note : When Begins AT tuning after enter- 
7.000 29.700MHz and ing the transmission state. 
10.100 SWR 1.0 to 1.3, This should stop within 
14.000 varliable capacitor roughly 6 seconds. 
18.100 has flutters so that |SWR: 1.2 or less 
21.000 it does not stop, Power : 7OW or more 
24.900 adjust the TC1 at 
29.700 which SWR 1.2 or 
less is acceptable. 


Adjustment Points 
@ Side view 
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bO7-O/UO 
ADJUSTMENT 


@ Upper view 


bol eaale) 


© CN412 
KN ¥ 
TP401 
7 >] 
rr 


L456 L457 


CN405 


+ 
io) 


CN403 


CN411 FILTER 


i L458 
oO 


TP402 


CONNECTION 


LIL ILILI Je 


| | rurer 


fe 


VR502 


CN506 


© 


PLL (X44-3210-00) (B/9) FINAL (X45-351X-XX) (A/5) 

TC506 : Lock voltage adj. (VCO1) VR501,502 : Final base current 

TC507 : Lock voltage adj. (VCO2) 

TC508 —-: Lock voltage adj. (VCO3) FILTER (X45-351X-XX) (B/5) 

TC509 : Lock voltage adj. (VCO4) VR1_ : ALC frequency response adj. 

TC800 : 20MHz frequency adj. TC1_ : NULL adj. 

L518~520 :55MHz BPF adj. 

L528 : 20MHz peak adj. CONNECTION (X45-351X-XX) (C/5) 
L529,530 : 60MHz BPF adj. L451,452,458 : RX IF AMP adj. 


L455~457 : TX IF AMP adj. 
VCO2 (X58-3390-03) 
TC1_ : Lock voltage adj. (LO2A) 
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Lo-6/US 
P ADJUSTMENT 


» M@ Lower view 


VR3 
gs : ie a 
oh 
= 


by TX-RX UNIT 


RF (X44-3210-00) (A/9) TX-RX UNIT (X57-4620-00) 

VR2 : Spurious adj. VR1_ : S-meter adj. 

VR3,L89,91,92,94,95,98,99 :TX IF AMP adj. VR2_ : AGC voltage adj. 

L28~31,38~40,44~46,50,52 : BPF adj. VR3_ : DRU-3 recording level adj. (Adjusted to the mechanical center) 
L65,67,70,72 : MCF adj. L4 =: DSP PLL lock voltage adj. 

75,77, : RX IF AMP adj. 

L81,82 : NB adj. 

L100 : TX MCF adj. 
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TERMINAL FUNCTION 


CN No [Fin No. 


RF UNIT (X44-3210-00) (A/9) : RF 


CN4 Coaxial | DRV TX drive signal 
CN5 | Coaxial 1st local oscillation 73.08~103.05MHz 


Coaxial |LO2A _ | 2nd local oscillation 64.22MHz 
TX 8V 
RX 8V 

AGC voltage 

RX IF output/TX IF input 8.83MHz 
Speaker signal 


CKY Keying signal 
AGC AGC voltage 
TXC esata 

RXC Rx 

BA Analog 8V 
14S 14V-switched 


GND 
Filter selection 15kHz 


3K Filter selection 3kHz 

6K Filter selection 6kHz 

VSF Forward wave detection voltage 
VSF Reflected wave detection voltage 
ALM ALC meter output 


Thermal protection 


RF serial/parallel convert clock 


UDA2 | RF serial/parallel convert data 
| ENR1 RF serial/parallel convertor I1C1 enable 
ENR2 RF serial/parallel convertor IC2 enable 


DAC enable 


RF blank signal 
-6V 
GND 


TX/RX control signal IDG dee 


— 


uit 1 SPO Speaker signal 
2 COM Relay common terminal 
3 SS TX/RX control signal 
4 MKE TX relay close 
5 BRK TX relay open 
6 ALC ALC input 
7 RL 


13V output when TX 
+ 
External receiver output 


1 GND 

2 NFMT |FM modulation on/off signal (FM TX : "L') 
3 VB3 21.489~30MHz 

4 VB2 14.489~21.489MHz VCO select signal 
5 VB1 7.489~14.489MHz Active "H" 

6 |VBO 0~7.489MHz 

7 UNL Unlock detection output (Unlock : "H") 

8 GND GND 

9 PEEZ PLL2 enable signal (LO2A) 

oy FET PLL1 enable signal (LO1) 

11 PCK Clock 

12 |PDA PLL, DDS data 

1K! 14D 14V 

14 DDS3 enable signal (LO4) 

15 DDS2 enable signal (LO3) 
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DDS1 enable signal (LO1) 
PLL DDS latch select signal (TX : "H’) 
GND 


19 QV 

20 5V 

2 LO4 DDS3 output 
Coaxial |LO3 
CN50S | Cooxal| REF 
Coaxial | LOT 
Coaxial |LO2A | LO2A output (64.22MHz) 
FMD FM modulation signal 

2 GND GND 

3 GND 


Phone jack through 
GND 
Phone jack output 


CN903| 1 Digital GND 


MIC/PWR VR 1 
MIC/PWR VR 2 
CAR/DELAY VR 1 
CAR/DELAY VR 2 
5V 
Digital GND 
PROC/MONI VR 1 
PROC/MONI VR 2 
AGC/KEY VR 1 
AGC/KEY VR 2 

5V 


CN904 


= 


Width encoder B 
Width encoder A 
Shift encoder B 
Shift encoder A 
GND 
GND 
AF/RF VR 1 
AF/RF VR 2 
RIT encoder A 
RIT encoder B 
5V 
GND 
NB/SQL VR 1 
NB/SQL VR 2 
M.CH encoder A 
M.CH encoder B 
5D 5V 


FINAL UNIT (X45-351X-XX) (A/5) : FINAL 


CN503 
CN504 


ra 


GND 


Q 
ae 
ice) 
[o) 
oa 
pases 


- fe) 

P22 

ide} 

oO 

~S 
pasan-lasen- 


ow nfosen 


TERMINAL FUNCTION 


[ENNo,[PinNo.] Name |. _Funetion 


W501 | Board | 14F 
in 14F 

GND 

GND 


DBDoe@OArtanrRwn = 


CN4 


OMAN OoaRWN — 


ea 
ne) 


cies. = 


FINAL 


NIT (X45-351X-XX) (C/5) : CONNECTION 


1 455ktz filter select "L" : Filter on 
2 3K 455kHz filter select "L" : Filter on 
3 6K 455kHz filter select "L" : Filter on 
4 lath External AT tuning control (Pass through) 
5 TS External AT tuning control (Pass through) 
6 UCK2 Pass through 
7 UDA2 | Pass through 
8 ENF1 Pass through 
9 VSF Pass through 
TO” VSR Pass through 
Teloeee llFetie Pass through 
12 Wee 14V 
14D 14V 
14V 14V 
14V 14V 
PWS Power switch on : “H" 
gP PLL power 9V 
5P PLL power 5V 


1 8V 

2 GND GND 
3 GND GND 
4 14S 13.8V 
5 14S 13.8V 
6 

uy, 

8 


Power supply 13.8V connecting harness 
Power supply 13.8V connecting harness 
Power supply 13.8V connecting harness 
Power supply 13.8V connect ing harness 


FIANL UNIT (X45-351X-XX) (B/5) : FILTER 


ICN1 [Coaxial [PO | Filter input signal 
TX output signal (To AT) 
8A 8V 


Shift register clock 
Shift register data 
Shift register enable 

Digital GND 

TX power 8V 

Forward wave detection voltage 
Reflected wave detection voltage 
Make for AT through/on relay 
24.5~30MHz 
21.5~24.5MHz 
18.5~21.5MHz 
14.5~18.5MHz 
10.5~14.5MHz 
4.0~7.5MHz 
2.5~4.0MHz 
GND 

14V 

GND 

TX/RX select signal output 


ANT 1/2 select signal output 
GND 


AT coil tap 
band data 


—6V output 
GND 


Pass through 
Pass through 
Pass through 


CN412 


OMAN OOK WHNY H—IHR WN —|1WH ND 


= 
oO 


LO-6/USD 


Pass through 
Pass through 


13.8V 


13.8V 

Digital 8V 

Analog 8V 

GND 

Speaker output signal input 
Speaker GND 


Pass through 
Pass through 
13.8V 

Digital 8V 
13.8V 
Analog 8V 
GND 

GND 

13.8V 

13.8V 

13.8V 

Power switch on: “H" 
13.8V 

13.8V 
Analog GND 
Pass through 
Pass through 
GND 

Local LO3 8.375MHz (From PLL) 
TX IF input 
GND 

RX |F output 
GND 
8.83MHz 

TX power 8V 
RX power 8V 
AGC line 


13.8V 

13.8V 
Analog GND 
Analog GND 
Thermal protection on : "H" 
TX 13.8V 
13.8V 
Digital 8V 
Digital 13.8V 
Analog 8V 
GND 

GND 

13.8V 

13.8V 


105 


bO-O/UO 
TERMINAL FUNCTION 


CNN. 


13.8V 

Power switch on : "H" 
13.8V 

13.8V 

13.8V 

TX 13.8V 

GND 

GND 


MOT+ |Moter drive + 

MOT — | Motor drive - 

RAT UNIT (X45-351X-XX) (E/5) : RELAY 
TX/RX select signal input 


ANT 1/2 select signal input 
GND 


Coaxial TX signal input (From FILTER) 
Coaxial RX signal output (To RF) 
Coaxial Input/output to AT (RX : Output, TX : Input) 
Coaxial Input/output to AT (RX : Input, TX : Output) 
ike ANT1 GND 
TR ANT2 GND 
TP ANT1 signal line 
ye ANT2 signal line 
AT UNIT (X53-3340-02) 
Coaxial | AT1 AT input 
Coaxial | AT2 AT output 
+5V reference voltage for A/D 
VC2 position detection, VR101 output 
GND 
jVvC1 position detection, VR102 output 


Not FM TX signal 

VCO selest signal 

VCO select signal 

VCO select signal 

VCO select signal 

PLL unlock signal 

GND 

PLL2 enable signal 

PLL1 enable signal 

PLL serial clock 

PLL serial data 

Digital 13.8V 

DDS3 enable signal 

DDS2 enable signal 

DDS1 enable signal! 

TX control signal 

GND 

PLL power 9V (Pass through) 
PLL power 5V (Pass through) 
GND 

—6V (Pass through) 

PLL power 5V (Pass through) 
PLL power 9V (Pass through) 
Power control signal 

13.8V 

13.8V 

Digital 13.8V 

Digital 13.8V 

Thermal protection 

Reflected wave analog voltage 
Forward wave analog voltage 
Enable for |C1 on FILTER board 
Serial data for 1C1 on FILTER board 
Serial clock for IC1 on FILTER board 
AT-300 control signal 

AT-300 control signal 

6kHz filter select signal 

3kHz filter select signal 
15kHz filter select signal 
Digital 5V 

Main encoder pulse A 

Main encoder pulse B 

Digital GND 


a5 


Motor 2 drive — 
Motor 2 drive + 
Motor 1 drive — 
Motor 1 drive + 


2 
3 
4 
1 
2 
3 
4 


lo 


Power line 11~14V 
GND 


CN6 ATA Make for AT through/on relay On 
NC 


GND for discriminating that is connected 
to microcomputer 

Motor speed control pulse 

Control selection 

"H" : Preset type, "L" : Auto tuning type 
+5V reference voltage for A/D 

Motor 2 control signal 

Motor 2 control signal 

VC2 position detection 

Motor 1 control signal 

Motor 1 control signal 

VC1 position detection 

GND 

24.5~30MHz 

21.5~24.5MHz 


NM —H—]ONM — 
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Internal AT speed control signal 
Internal AT control select signal 
Reference voltage for A/D convertor 
Motor 2 control signa 
Motor 2 control signal 
Motor 2 position voltage 
Motor 1 control signa 
Motor 1 control signa 
Motor 1 position voltage 

GND 

GND 

Communication inhibit signal from TS-870S 
Communication inhibit signal from personal computer 
TX data from TS-870S 

RX data from personal computer 


18.5~21.5MHz AT coil tap 
14.5~18.5MHz band data 
10.5~14.5MHz 

4.0~7.5MHz 

2.5~4.0MHz 
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TERMINAL FUNCTION 


Key jack sensing signal 1 
Electronic keyer dash signal 2 KO 
Electronic keyer dot signal 3 K1 
GND GND 4 K2 
HO DSP control data bus 5 K3 
H1 DSP control data bus 6 K4 
H2 DSP control data bus 7 K5 
H3 DSP control data bus 8 K6 
H4 DSP control data bus 9 K7 
H5 DSP control data bus 10 |PSW 
H6 DSP control data bus LP VENUE 
H7 DSP control data bus eee NIG 
DSP A enable signal 13. |UDA1 
DSP B enable signal 14 |UCK1 
DSP read/write control signal 15 |LATC 
GND 3) AD 
DSP control address bus RES 
HA1 DSP control address bus SV 
HA2 DSP control address bus 
GND GND 
BEEP | Beep control signal 


MD Microphone down signal 
MU Microphone up signal 
SS Standby switch 


GND GND 


KEY Key down signal 

DRST | DSP reset signal 

CKY TX wave control signal 

RXC RX control signal 

TXC TX control signal 

AF mute signal 

VCEN | TX-RX unit IC26 enable 

UCK2 | TX-RX unit serial clock 

UDA2 | TX-RX unit serial data 

DREN | DRU-3 control enable signal 
PLUL TX-RX unit PLL unlock signal 
PLEN | TX-RX unit PLL control enable signal 
EOM DRU-3 end of message 
VBSY | VS-2 busy signal 

STR VS-2 synthesize control signal 


GND GND 
Digital 5V 


VAGC | AGC VR analog voltage 
VKEY KEY VR analog voltage 
VPRC PROC VR analog voltage 
MONI VR analog voltage 


DGND | Digital GND 


Digital 5V 


VCAR_ | CAR VR analog voltage 
VDLY | DELAY VR analog voltage 
VMIC MIC VR analog voltage 
PVVR VR analog voltage 


Digital GND 
Digital 5V 
14D Digital 13.8V 
14D Digital 13.8V 


ENL2 LCD driver control enable signal 
ENL3 LCD driver control enable signal 
UDA1 LCD driver control serial data 
UCK1 LCD driver control serial clock 
BLANK |LCD goes off control signal 
DIM LCD dimmer control signal 


GND 


3 RENB 
10 |RENA 
11 | VAF 
12 WARte 


9 ENR2 
10 |ENR1 
11. | UDA2 


CONTROL UNIT (X53-356X-XX) (B/4) : SW 
GND | Digital GND 


CN501 1 D 
2 5D 


TS-870S 


Function 
LED goes off control signal 
Key input 0 

Key input 1 

Key input 2 

Key input 3 

Key input 4 

Key input 5 

key input 6 

Key input 7 

Power switch input signal 
Enable for |C501 on SW board 
Enable for 1C502~504 on SW board 
Serial data for SW board 

Serial clock for SW board 

AT tune LED control signal 

TX control signal (TX LED control) 
1C501~504 reset signal 

5V 

Digital 5V 
Digital GND 


Width encoder pulse B 
Width encoder pulse A 
Shift encoder pulse B 
Shift encoder pulse A 
GND 


Digital 5V 
RIT encoder pulse B 
RIT encoder pulse A 
AF VR analog voltage 
RF VR analog voltage 
GND 


Digital 5V 
Click encoder pulse B 
Click encoder pulse A 
NB VR analog voltage 
SQL VR analog voltage 
GND 


Standby switch 


GND 
-6V 
RF mute signal 


Enable for |C7 on RF board 
Enable for IC2 on RF board 
Enable for.IC1 on RF board 
Serial data for RF board 
Serial clock for RF board 


Thermal protection 
ALC meter analog voltage 
Reflected wave analog voltage 
Forward wave analog voltage 
6kHz filter select signal 

3kHz filter select signal 

15kHz filter select signal 


Digital 5V 
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bO-O/UO 
TERMINAL FUNCTION 


Function 


DSP data address 

DSP data address 

DSP data address 

GND 

Beep control signal 

Microphone down signal 
Microphone up signal 

Standby switch 

GND 

Key down signal 

DSP reset signal 

TX wave control signal 

RX control signal 

TX control signal 

AF mute signal 

IC26 enable 

Serial clock for TX-RX unit 

Serial data for TX-RX unit 

DRU-3 enable 

TX-RX unit PLL unlock signal output 
TX-RX unit PLL enable 

DRU-3 end of message signal output 
VS-2 busy signal 

VS-2 synthesize control signal 

GND 
GND 
TX inhibit signal from TS-870S 

TX inhibit signal from personal computer 
TX data from TS-870S 

RX data from personal computer 

Key jack sensing signal 
Electronic keyer dash signal 
Electronic keyer dot signal 
GND 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP data bus 

DSP A enable signal 

DSP B enable signal 

DSP read/write control signal! 
Analog 13.8V 

Digital 8V 

13.8V 

Analog 8V 

GND 
AF input when headphone through 
GND 

Headphone AF output 
GND 
13.8V 

Analog 8V 

Fae 

1S 3 nk 

AGC voltage 

Keying signal 

Speaker signal output 
Internal speaker AF output 
GND 


5V 

1C501~504 reset signal 

TX control signal (TX LED control) 
AT tune LED control signal 
Serial clock 

Serial data 

IC502~504 enable 

IC501 enalbe 

Power switch output signal 
Key output 7 

Key output 6 

Key output 5 

Key output 4 

Key output 3 

Key output 2 

Key output 1 

Key output 0 

LED goes off control signal 


Standby switch 
Microphone down signal 
Microphone up signal 

8V for microphone 

GND 

MIC GND 

Microphone signal output 


TX-RX UNIT (X57-4620-00) 


TX IF output (455kHz) 

GND TIF GND 

RIF RX IF input (455kHz) 

GND RIF GND 

LO4 Local 4 input (466kHz) 

GND LO4 GND 

FMD FM modulation output (To PLL) 
GND FMD GND 

“mic Microphone signal input 

MSG MIC GND ; 

MCG GND 

So Microphone standby switch 

MU Microphone up 

MD Microphone down 

8V for microphone 

GND 

MIC GND 

Microphone signal output 

DRU-3 playback signal input 

Digital 5V for DRU-3 

GND 

End of message (End : "H") 

Over flow signal (Over flow : "L") 

DRU-3 enable 

DRU-3 serial data 

DRU-3 clock 

Audio signal 

GND 

VS-2 control data 

VS-2 control data clock 

VS-2 busy 

VS-2 synthesize control 

5V for VS-2 

GND 

GND 
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CN No.| Pin No. | Name 
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1 
2 
3 
4 
1 
2 
S 
4 
5 
6 
7 
8 
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TERMINAL FUNCTION 


Function 


20MHz reference signal for PLL, DPS (From PLL) 


GND 


External speaker signal output 


Electronic keyer dash signal 
Electronic keyer dot signal 


Key switch signal 
Open when using paddle 
GND 
RTTY signal 
GND 
RTTY signal 


RX audio output 
ANO GND 


Squelch open : GND, Squelch close : open 
S-meter voltage output 


GND 
Standby switch when using PKD input 
(Front panel microphone input is muted) 


TX input 
PKD GND 
Standby switch 


Signal input when external speaker not connected 


1 
2 
3 
4 
5 
6 
i 
8 
9 


—) 
=) 


L5-3/05 


Function 
GND 
GND 
Key jack sensing signal 


Key down signal 
GND 


RX data from personal computer 
TX data from TS-870S 


TX inhibit signal from TS-870S 
TX inhibit signal from personal computer 


GND 

LCD dimmer control signal 

LCD goes off control signal 
LCD driver control serial clock 
LCD driver control serial data 
LCD driver contro! enable signal 
LCD driver contro! enable signal 
Digital 13.8V 

Digital 13.8V 

Digital 5V 
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TS-870S pc soarp views 


4 ~=©6LCD ASSY (B38-0736-05) LCD 
ASSY : . 
Component side view Foil side Mae 0736-05) 


YILYIANI 


YILYIAN! 


PCBOARD VIEWS |S-8/0 


RF UNIT (X44-3210-00) (C/9) RF UNIT (X44-3210-00) (C/9) 
Component side view Foil side view 


[| Component side 
Foil side 


VCO2 (X58-3390-03) VCO2 (X58-3390-03) 
Component side view Foil side view 
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0-6/USD PC BOARD VIEW FINAL UNIT (X45-351X-XX) (A/5) : FINAL 


Component side view 
0-00 : K,P,M,M2,X 
2-71 : E,E2,E3,E9 
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Component side 
Foil side 
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FINAL UNIT (X45-351X-XX) (A/5): FINAL PC BOARD VIEW TS-8705S 


Foil side view 
0-00 : K,P,M,M2,X 
2-71 : E,E2,E3,E9 


Component side 
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Foil side 


TS-870S PC BOARD VIEW rina unr cxas. 351X-XX) (B/5) : FILTER 


[~] Component side Component side view 0-00: K,P,M,M2,X 2-71: E,E2,E3,E9 
[7] Foil side Sri ree a 
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FINAL UNIT (X45-351X-XX) (B/5) : FILTER PC BOARD VIEW 1S-870S 


Foil side view 0-00: K,P,M,M2,X 2-71: E,E2,E3,E9 


(“"} Component side 
Foil side 
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|5-3/05 PC BOARD VIEWS 


FINAL UNIT FINAL UNIT 
(X45-351X-XX) (D/5) : AVR (X45-351X-XX) (D/5) : AVR 
Component side view 
0-00 : K,P,M,M2,X 

2-71 : E,E2,E3,E9 


Foil side view 
0-00 : K,P,M,M2,X 
2-71 : E,E2,E3,E9 


FINAL UNIT FINAL UNIT 
(X45-351X-XX) (E/5) (X45-351X-XX) (E/5) 
: RELAY : RELAY 

Component side view _ Foil side view 

0-00 : K,P,M,M2,X 0-00 : K,P,M,M2,x 


CED bd orl 4 BH) 2-71 : E,E2,E3,E9 
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[J Component side 
Foil side 


Mm 


TS-870S PC BOARD ee 


CONTROL UNIT (X53-356X-XX) (D/4) : MIC CONTROL UNIT (X53-356X-XX) (D/4) : MIC 


Component side view . Foil side view 
0-11: K,P 0-21:M 0-22:M2 0-71: X 0-11:K,P 0O-21:M 0-22:M2 0-71: X 
2-71:E 2-72:E2 2-73:E3 2-74:£9 2-71:E 2-72:E2 2-73:E3 2-74:E9 
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“~""¥53-356 D/4 


J72-0362 ~ JT2-0362 


X53-356 D/4 


~~] Component side 
[1] Foil side 
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PCBOARDVIEW | 9-8/05 
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FINAL UNIT (X45-351X-XX) (C/5) 
‘CONNECTION Foil side view 
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J72-0364-01 (C/5) 
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TS-870S 


DRU-3 (DIGITAL RECORDING UNIT) 


DRU-3 Circuit Diagram 


X43-3090-20 


1C901, 902 : MB88306PF 
1C903 : M62003FP 
IC904 : ISD2560GI 
IC905 : TC74HC112AF 


01 
02 
O03 
SC 


R906 10K 
fs 1 


TON (CON SED) COU isi FOO; 1)? 1 ee 
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TS-870S 


PG-2Z (DC CABLE) 


PG-2Z External View 


PG-2Z Parts List 


N LOE 


E30-3157-15 DC cable assy 


FQ5-2531-05 Fuse (25A/32V) 
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TS-870 
SPECIFICATIONS 


Mode J3E (LSB, USB), A1A (CW), A35 (AM), F3E (FM), F1D (FSK) 


Antenna impedance 50Q (With Antenna Tuner 20 to 150Q) 
Supply voltage DC 13.8V + 15% 


Grounding method Negative ground 
Current 20.58 
Usable temperature range -10°C to +50°C (+14°F to +122°F) ; 


Frequency stability (-10°C to +50°C) Within +10PPM 

Frequency accuracy (At room temperature) Within +10PPM 

Dimensions [W x H x D] 330 x 120 x 334 mm/13.0 x 4.72 x 13.1 in 

(Projections included) (339 x 135 x 375 mm/13.3 x 5.31 x 14.8 in) 

Weight 
Frequency range 160m band 1.8°' to 2.0°*MHz 


80m band 3.5 to 4.0°°MHz 

40m band 7.0 to 7.3°*MHz 

30m band 10.1 to 10.15MHz 
20m band 14.0 to 14.35MHz 
17m band 18.068 to 18.168MHz 
15m band 21.0 to 21.45MHz 
12m band 24.89 to 24.99MHz 
10m band 28.0 to 29.7MHz 


Output power® $8, CW, FSK, FM 
AM Max 25W 
ceo Min. 20W or less 
Modulation 558 
Spurious emissions —60dB or less 


Unwanted sideband suppression (Modulation frequency 1.0kHz) 50dB or more 

Maximum frequency deviation FM) 
Transmit frequency characteristics (-6dB) 300 to 2600Hz 

(TX lower cutoff : 300Hz, TX bandwidth : 2.3kHz) 

XIT shift frequency range 


Microphone imppedance 600Q 
1.81MHz : Europe, France, Holland; 1.83MHz : Belgium, Spain 

1.85MHz : Belgium, France, Holland, Spain 

3.8MHz : Europe, Belgium, France, Holland, Spain 

7.1MHz : Europe, Belgium, France, Holland, Spain 


Belgium, Spain : 10W fixed on 160m band 


C 
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SPECIFICATIONS 


oc 
uu 
= 
uw 
O 
Ww 
ra 


| Circuit type 


i" 
Frequency range 


thes 
Intermediate frequency 
oe 


Rating 
Quadruple conversion superheterodyne 
100kHz to 30MHz 


Ist : 73.05MHz, 2nd : 8.83MHz, 3rd : 455kHz, 4th : 11.3kHz 


SSB, CW, FSK 
(At 10dB (S+N)/N) 


100kHz to 500kHz 
5O00kHz to 1.62MHz"® 
1.62MHz’® to 24.5MHz 
24.5MHz to 30MHz 
AM 100kHz to 500kHz 

(At 10dB (S+N)/N) 500kHz to 1.62MHz’® 
1.62MHz’® to 24.5MHz 
24.5MHz to 30MHz 
FM (At 12dB SINAD) | 28MHz to 30MHz 

| SSB Lo : 300Hz, Hi : 2600Hz 

CW Width : 200Hz 

FSK Width : 500Hz 

AM Lo: 100Hz, Hi : 4000Hz 

FM Width : 14kHz 

Image rejection (1.8MHz to 30MHz) 

ist IF rejection (1.8MHz to 30MHz) 

Notch filter atteneuation 


Sensitivity 


Selectivity 


RIT shift frequency range 


500kHz to 1.62MHz’® 
1.62MHz™® to 30MHz 


ZMH to 30MH2 


1uV or less 


4uV or less 
0.2uV or less 
0.13uV or less 
2uV or less 
31.6uV or less 
2uV or less 


2uV or less 

0.25uV or less 

-6dB : 2.3kHz, -60dB : 3.3kHz 
—6dB : 200Hz, -60dB : 450Hz 
| -6dB : 500Hz, -60dB : 1000Hz 
-6dB : 9kHz, -60qB : 12kHz 
—6dB : 14kHz, -60dB : 18kHz 
80dB or more 

80dB or more 

40dB or more 

+9.99kHz 


Squelch sensitivity | SSB, CW, FSK, AM 100kHz to 500kHz 2uV or less 


20uV or less 
2uV or less 
0.25uV or less 


| Audio output (8Q, 10% distortion) 
| Audio output impedance 
*6 1.705MHz : Canada, U.S.A. 


1.5W or more 
8Q 


Specifications are subject to change without notice or obligation due to ongoing technological developments. 


KENWOOD CORPORATION 


14-6, Dogenzaka 1-chome, Shibuya-ku, Tokyo 150, Japan 


KENWOOD SERVICE CORPORATION 
P.O. BOX 22745, 2201 East Dominguez Street, Long Beach, CA 90801-5745, U.S.A 


KENWOOD ELECTRONICS LATIN AMERICA S.A. 
P.O. BOX 55-2791 Piso 6 Plaza Chase Cl. 47 y Aquilino de la Guardio Panama, Republic of Panama 


KENWOOD ELECTRONICS CANADA INC. 
6070 Kestrel Road, Mississauga, Ontario, Canada L5T 1S8 


KENWOOD ELECTRONICS DEUTSCHLAND GMBH 


Rembrucker Str. 15, 63150 Heusenstamm, Germany 


KENWOOD ELECTRONICS BENELUX N.V. 
Mechelsesteenweg 418 B-1930 Zaventem, Belgium 
TRIO-KENWOOD FRANCE S.A. 

13, Boulevard Ney, 75018 Paris, France 


TRIO-KENWOOD U.K. LIMITED 
KENWOOD House, Dwight Road, Watford, Herts., WD1 8EB United Kingdom 


KENWOOD ELECTRONICS NEDERLAND B.V. 
Amsterdamseweg 35, 1422 AC Uithoorn, The Netherlands 
KENWOOD ELECTRONICS ITALIA S.p.A. 

Via G. Sirtor, 7/9 20129 Milano, Italy 

KENWOOD IBERICA S.A. 

Bolivia, 239-08020 Barcelona, Spain 


KENWOOD ELECTRONICS AUSTRALIA PTY. LTD. 
(A.C.N. 001 499 074) 
P.O. Box 504, 8 Figtree Drive, Australia Centre, Homebush, N.S.W. 2140, Australia 


KENWOOD & LEE ELECTRONICS, LTD. 
Unit 3712-3724, Level 37, Tower one Metroplaza, 223 Hing Fong Road, Kwai Fong, NT, Hong Kong 


aa 


TX-RX 


iBm -43.8dBm -46dBm -68.3dBm 120mVp-p 
-80.5dBm -45.4dBm -53.3dBm -43.2dBm 
IC33 
} 
CF1 
——- 
rir © q 2 1 
IC43 1C18 Q16 IC28 
4A. 
-45.9dBm 0.4Vp-p 50mVp-p 
RF 
0.05V 0.6V 0.1V 0.04V 1.3V 
0.11V 77mV 0.42V 
Q35 | 


Q36 


1.5Vp-p 


ANT1 


Q501 


Q503 Q506 
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SPECIFICATIONS 


RECEIVER 


*6 


Circuit type 


1 


| Frequency range 


Intermediate frequency 


Sensitivity | SSB, CW, FSK 100kHz to 500kHz 1uV or less 
(At 10dB (S+N)/N) 500kHz to 1.62MHz"® 4uV or less 
1.62MHz’® to 24.5MHz 0.2uV or less 
24. 5MHz to 30MHz 0.13uV or less 7 
AM 100kHz to 500kHz 2uV or less 
(At 10dB (S+N)/N) 500kHz to 1.62MHz"® 31.6uV or less 
1.62MHz’> to 24.5MHz 2uV or less 
24.5MHz to 30MHz 2uV or less 
FM (At 12dB SINAD) | 28MHz to 30MHz FCO ei mo | 


Selectivity SSB Lo: 300Hz, Hi : 2600Hz 
CW Width : 200Hz 


AM Lo: 100Hz, Hi : 4000Hz 
FM Width : 14kHz 

Image rejection (1.8MHz to 30MHz) 

1st IF rejection (1.8MHz to 30MHz) 

Notch filter atteneuation 


RIT shift frequency range 


Squelch sensitivity | SSB, CW, FSK, AM 100kHz to 500kHz 2uV or less 
500KHz to 1.62MHz"® 20uV or less 
1.62MHz’6 to 30MHz 2uV or less 

FM 28MHz to 30MHz 0.25uV or less 


Audio output (8Q, 10% distortion) 
Audio output impedance 


.J05MHz : Canada, U.S.A. 


FSK Width : 500Hz —6dB : 500Hz, -60dB : 1000Hz 


Rating 
Quadruple conversion superheterodyne 

100kHz to 30MHz 

Ist: 73.05MHz, 2nd : 8.83MHz, 3rd: 455kHz, 4th - 11.3kHz 


-6dB : 2.3kHz, -60dB : 3.3kHz 
~6dB : 200Hz, -60dB : 450Hz 


—6dB : 9kHz, -60dB : 12kHz 
—6dB : 14kHz, -60dB : 18kHz 
80dB or more 

80dB or more 

40dB or more 

+9.99kHz 


1.5W or more 


Specifications are subject to change without notice or obligation due to ongoing technological developments. 


KENWOOD CORPORATION 


14-6, Dogenzaka 1-chome, Shibuya-ku, Tokyo 150, Japan 


KENWOOD SERVICE CORPORATION 
P.O. BOX 22745, 2201 East Dominguez Street, Long Beach, CA 90801-5745, U.S.A 


KENWOOD ELECTRONICS LATIN AMERICA S.A. 
P.O. BOX 55-2791 Piso 6 Plaza Chase Cl. 47 y Aquilino de la Guardio Panama, Republic of Panama 


KENWOOD ELECTRONICS CANADA INC. 
6070 Kestrel Road, Mississauga, Ontario, Canada L5T 1S8 


KENWOOD ELECTRONICS DEUTSCHLAND GMBH 


Rembrucker Str. 15, 63150 Heusenstamm, Germany 
KENWOOD ELECTRONICS BENELUX N.V. 
Mechelsesteenweg 418 B-1930 Zaventem, Belgium 
TRIO-KENWOOD FRANCE S.A. 

13, Boulevard Ney, 75018 Paris, France 


TRIO-KENWOOD U.K. LIMITED 
KENWOOD House, Dwight Road, Watford, Herts., WD1 8EB United Kingdom 


KENWOOD ELECTRONICS NEDERLAND B.V. 
Amsterdamseweg 35, 1422 AC Uithoorn, The Netherlands 

KENWOOD ELECTRONICS ITALIA S.p.A. 

Via G. Sirtor, 7/9 20129 Milano, Italy 

KENWOOD IBERICA S.A. 

Bolivia, 239-08020 Barcelona, Spain 

KENWOOD ELECTRONICS AUSTRALIA PTY. LTD. 

(A.C.N. 001 499 074) 

P.O. Box 504, 8 Figtree Drive, Australia Centre, Homebush, N.S.W. 2140, Australia 


KENWOOD & LEE ELECTRONICS, LTD. 
Unit 3712-3724, Level 37, Tower one Metroplaza, 223 Hing Fong Road, Kwai Fong, NT, Hong Kong 


ro 


TS-870S TS-870S 


CIRCUIT DESCRIPTION 


@ Various control circuits by the digital to analog converter 
The circuits whose signal levels were varied with 
volume controls or adjusted with semi-fixed volumes 
can be controlled with a microcomputer by using an 8- 
channel digital to analog converter. 
The digital-to-analog converter (M62363FP) is a lad- 


CH No. 


a_|_11_[ PRO 


PIN No. |Signal name Control 
2 ALG ALC reference voltage IC8-5 operational amplifier 


3 NBV NB threshold voltage IC9-5 NB pulse generation circuit 
Power control reference voltage 


Reflected wave protection adjustment 


CS a 


POVR Gain correction for power control IC8-10 TGC circuit 
eos | 23 TXG Gain correction between bands 


der-type variable attenuator with 8-channel indepen- 
dent inputs, which is used to output an output voltage 
by entering a fixed voltage, or is used as for volume by 
entering the control signals directly. Table 8 lists con- 
trols in each channel. 


Q43 ALC circuit differential input section 
Q49 protection control circuit 


IC8-9 TGC circuit 


Table 8 digital-to-analog converter control 


@ ALC circuit 

The TS-870S uses the same control circuit as for the 
TS-850 as shown in Figure 8. 043 and Q44 comprise a 
differential amplifier, and the VSF (forward wave volt- 
age) signal is compared with the IC7-VO3 power con- 
trol voltage (POC). The POC voltage is controlled by 
the microprocessor according to the power settings, 
such as power volume and mode-specific power 
down. 

Q45 is a switch for average power control during 
AM transmission. | . odes other than AM, the ALC is 
controlled by detecting the peak value, but in AM 
mode, a control output smoothing circuit is used to 
control output power with the average power. 

In AM mode, the 4MB signal and the base of 046 
go HIGH. The coliéc..: of Q48 goes HIGH, and about a 
20ms pulse is input to the base of O51 to turn it ON. 
Since O45 is still OFF immediately after transmission 
starts, the ALC is controlled by detecting the peak 
value. However, average value control is used after 
about 20ms, and the average output does not change 
when modulation occurs. If the ALC is controlled by 
the average value soon after transmission starts, the 
ALC voltage does not stabilize for awhile and the pre- 
set power is exceeded. Thus, the ALC is controlled by 
detecting the peak value soon after transmission 
starts. 


21 


The differential amplifier output level is converted by 
Q47, Q50, and Q52, and the gain is controlled by the 
second gate of the O39 ALC amplifier. 

Q49 controls SWR protection using the adjusted 
VSR (reflected wave voltage) signal. 

The level of the voltage taken from the ALC circuit is 
converted by IC6 (B/2) and the ALC meter signal is out- 
put to the A/D port of the control unit as the ALM sig- 
nal. The ALC meter is adjusted so that it indicates a 
value according to the DSP output level set in the ad- 
justment mode. 


@ Transmission gain control 

If transmission occurs with several bands as with an 
HF transceiver, the gain changes between bands due 
to the effects of frequency characteristics of the final 
unit, low-pass filter, or mixer circuit, and the CAR level 
must be adjusted each time the band is changed. 

This model uses a pin diode variable ATT and micro- 
processor-controlled digital-to-analog converter to cor- 
rect the total gain between bands and correct the gain 
with power control. Thus, the total gain is the same in 
each band. 


CIRCUIT DESCRIPTION 


@ CAR control 

The CAR volume signal is read by the analog to digi- 
tal converter and output to the DSP via the micropro- 
cessor. The DSP controls the output level required ac- 
cording to the mode. If PROC is OFF in SSB mode and 
in FM mode, the level is fixed, but in other modes it can 
be adjusted in the 30-dB range using the CAR control. 

The level required for each adjustment is output in 
the adjustment mode to facilitate adjustment. 
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@ Final circuit 

The drive output from the CN4 of the RF unit is input 
to CN501 of the final section (X45-351 A/5). The har- 
monics of the signal amplified to 100W by Q501 to 
Q505 are attenuated by a low-pass filter in the filter 
section (X45-351 B/5), and the resulting signal goes to 
the relay section (X45-351 E/5). 

The transmit signal input to the relay section is 
passed through the transmit/receive switching relay, 
the through/in relay in the AT unit (X53-3340-02), and 
the ANT A/B switching relay, and goes to the ANT ter- 
minal. 
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CIRCUIT DESCRIPTION 
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VCO1 : 73.08~80.54MHz 
VCO2 : 80.54~87.54MHz 


VCO3 : 87.54~94.54MHz 
VCO4 : 94,54~103.05MHz 


CONTROL 


8 
s 
= 
[ 
| 
| 
| 
! 
| 
| 
! 
1 
| 
| 
! 
| 
! 
! 
| 
| 
| 


Q512 
2SC2714(Y) 


FM: SW ON 


12844 


| 0-2 | bs M4000 


7 
Ce | 


| 
0537 | ' 
eam ince 
| at 2SD1757K C | 
|, ..20800 | IC509 MB86001PF 534,535,536 Q539 532 — OS S50 Sse Ce eee eee ee ay es 
«  '2SC2714(Y) pei 2SC3722K(R) 2SC2714(Y) 2SC2954 
PG read 
‘ | O 1/N1 
arena Lar a 
a514 a515 : SkHz . A501 
' OPTION 2SC2714(Y) 2SC2712(Y) | N1: 1/1000 N22 3211 X58-3390-03 
| EMIN2 (2SK508NV) 
' 
' 


Y 
! 
! 
! 
! 
! 
! 
! 
! 


Fig.7 Transmitter block diagram 
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RF UNIT (X44-3210-00) (A/9): RF Foil side view 
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Receiver Section 
RE CONNECTION TX-RX 
-114.4dBm -100.9dBm -80dBm ~70dBm -84.8d8m -~68.6dBm -76.5dBm ~61.6dBm -70.3dBm -47.2dBm -43.8dBm -46dBm -68.3dBm 120mVp-p 
-113.5dBm -63.5dBm -95.0dBm -95.7dBm -83dBm -49.7dBm -80dBm -71.8dBm -61.6dBm -40.8dBm -80.5dBm -45.4dBm 
1C33 
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foe] foo} 
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461 
7OmVp-p 
-112.9dBm ‘ -45.9dBm 0.4Vp-p 50mVp-p 
ots @ Measurement condition 
} 
{ Frequency : 14.2MHz 1. The figures shown are signal generator output required for a constant audio output with a constant AF gain control setting. 
P ANT input : -113dBm Set the AF gain control for 0.63V/8Q audio output at -113dBm signal generator input at 14.200MHz. 
AF output : 0.63V/8Q, 1kHz 2. To measure signal generator output connect a 0.01uF capacitor between the signal generator and the check point. 
S. (NID? Ole 
Transmitter Section 
TX-RX CONNECTION RF 
0.11V 0.05V 0.11V 75mV 37mV 35mV 0.24V 0.04V 0.037V 0.15V 16mV 0.05V 0.6V 0.1 0.04V 1.3V 
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@ Measurement condition 
Frequency : 14.2MHz 

Output : 100W (ALC zone maximum) 
Mode : USB (Low frequency section) 
Microphone input : 


1kHz, 5mV (Low frequency section) 


1.5Vp-p 45Vp-p 210Vp-p 
9Vp-p 250Vp-p 
1. High frequency section is measured by the RF voltmeter in the CW mode. 
2. Low frequency section is measured by the AF voltmeter. 
3. Final unit section is measured by the oscilloscope. 
= On e ch | ANTI 
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DRU-3 (DIGITAL RECORDING UNIT) 


DRU-3 External View DRU-3 Parts List 
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R92-1252-05 0 OHM 


MB88306PF 
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DRU-3 (DIGITAL RECORDING UNIT) 


Recording transmit tone (MIC input) 


Recording 


Overview 
The DRU-3 is an optional digital audio recording/ 


, Address 0 : 


aa | address | { 
Description playback unit for the TS-870S. It has the following fea- A0~A9 MED Gs Cae es eT 
ACCESSORY UNIT (X42-3090-20) tures. . . | 300nS* | | | 
Sere mione SCIEN ¢ Record transmit tone (main unit MIC input) P/R x | 
CK73FF1E1042 CHIC o1UR 7 e Playback recording from the speaker or output as eva 
CK73GB1H103K CHIPC O.010UF xk transmit modulation signal CE | 37.5nS 
C92-0004.05 TANC 1.0UF 16 
CK73GB1H102K -|CHIPC 1000PF_ i a a 
eration actA [i oy 
C92-0009-05 4.7UF 10WV Op 2 4 - | | | | HIGH during 
CK73GB1H103K ——-|CHIPC. 1000p sk B Recording transmit tone (MIC input) PD | | | | processing 
The microphone input signal from the DRM pin is : | 
£40-5748-05 PIN CONNECTOR {11P) input to ICG04 (ISD2560GI) and recorded. The timing oy war 


oe) ae ad Pa es hs 


Playback as transmit signal 
@ Playback as transmit signal 


The record signal is played from pin 14 (SP+) of 


Playback 


address |Address 0] 
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RK73GB1J103) -« |CHIPR «10K J 1/1ew of each port is as follows. a 

RK73GB1J223J CHIPR 22K J 1/16W The input address is set by pins 1 (AO) to 10 (A9) of MIC input 

RK73GB1J103J CHIPR 10K J 1/16W ; | | | | 

ceed CHIPR 40K) new IC904 (ISD2560G)). When pin 27 (P/R) is LOW, the Recondncvend 

RK73GB1J103U CHIPR 10K J 1/16W signal is recorded while pin 23 (CE) is LOW. * : Minimum 


M62003FP IC904 (ISD2560GI). The timing of each port is as fol- A0~A9 Xx 4 | | 
I$D25606! oe | | l 
eee The playback address is set by pins 1 (AO) to 10 (A) PIR YLT ey Catan 
fo C904. When pin 27 (P/R) is HIGH, the signal is H ! — 
played back when pin 23 (CE) goes LOW. When play- ce vee oa a es 
back ends, a LOW pulse is output from pin 25 (EOM). — — 
DRU-3 PC Board Views This pulse is latched by IC905 (TC74HC112AF), and pin TCLR | | | | 


Component side view Foil side view 


5 (1Q) of IC905 is kept HIGH. The microcomputer | | | 
checks pin 5 of IC905, and pin 15 (1CLR) of IC905 is 


| 1 
| HIGH during 


PD ‘i | ! | | processing 
| 


J72-0370-02 J72-0370-02 made LOW by the !C902 serial-to-parallel converter. EOM : | | : 
Pin 5 of IC905 goes LOW and processing ends. ee) | : : 
| es 
SP+/- $$$) 
| 
EOM 
(IC904 EOM) | | 


Timing waveform 
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Unused 


End of Message output 


EN Does ey eT 
A Playback/record control signal 


“L" : Playback, “H" : Record. 
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CIRCUIT DESCRIPTION 
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Fig. 7 Transmitter block diagram 
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TS-870S  TS-870S 


CIRCUIT DESCRIPTION 


@ Various control circuits by the digital to analog converter 
The circuits whose signal levels were varied with 
volume controls or adjusted with semi-fixed volumes 
can be controlled with a microcomputer by using an 8- 
channel digital to analog converter. 
The digital-to-analog converter (M62363FP) is a lad- 


CH No. | PIN No. |Signal name 


mate jee pac 


ALC reference voltage 


3 10 POC 


Control 


peeen es SNE | NB threshold voltage IC9-5 NB pulse generation circuit 


Power control reference voltage 
Reflected wave protection adjustment 


Gain correction for power control 
Gain correction between bands 


der-type variable attenuator with 8-channel indepen- 
dent inputs, which is used to output an output voltage 
by entering a fixed voltage, or is used as for volume by 
entering the control signals directly. Table 8 lists con- 
trols in each channel. 


Output to 


IC8-5 operational amplifier 


Q43 ALC circuit differential input section 
Q49 protection control circuit 


IC8-10 TGC circuit 
IC8-9 TGC circuit 


Table 8 digital-to-analog converter control 


@ ALC circuit 

The TS-870S uses the same control circuit as for the 
TS-850 as shown in Figure 8. 043 and Q44 comprise a 
differential amplifier, and the VSF (forward wave volt- 
age) signal is compared with the IC7-VO3 power con- 
trol voltage (POC). The POC voltage is controlled by 
the microprocessor according to the power settings, 
such as power volume and mode-specific power 
down. 

Q45 is a switch for average power control during 
AM transmission. in ~odes other than AM, the ALC is 
controlled by detecting the peak value, but in AM 
mode, a control output smoothing circuit is used to 
control output pewer with the average power. 

In AM mode, *he 4MB signal and the base of Q46 
go HIGH. The coliec..: of Q48 goes HIGH, and about a 
20ms pulse is input to the base of Q51 to turn it ON. 
Since O45 is still OFF immediately after transmission 
starts, the ALC is controlled by detecting the peak 
value. However, average value control is used after 
about 20ms, and the average output does not change 
when modulation occurs. If the ALC is controlled by 
the average value soon after transmission starts, the 
ALC voltage does not stabilize for awhile and the pre- 
set power is exceeded. Thus, the ALC is controlled by 
detecting the peak value soon after transmission 
Starts. 
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The differential amplifier output level is converted by 
Q47, Q50, and Q52, and the gain is controlled by the 
second gate of the Q39 ALC amplifier. 

Q49 controls SWR protection using the adjusted 
VSR (reflected wave voltage) signal. 

The level of the voltage taken from the ALC circuit is 
converted by IC6 (B/2) and the ALC meter signal is out- 
put to the A/D port of the control unit as the ALM sig- 
nal. The ALC meter is adjusted so that it indicates a 
value according to the DSP output level set in the ad- 
justment mode. 


@ Transmission gain control 

lf transmission occurs with several bands as with an 
HF transceiver, the gain changes between bands due 
to the effects of frequency characteristics of the final 
unit, low-pass filter, or mixer circuit, and the CAR level 
must be adjusted each time the band is changed. 

This model uses a pin diode variable ATT and micro- 
processor-controlled digital-to-analog converter to cor- 
rect the total gain between bands and correct the gain 
with power control. Thus, the total gain is the same in 
each band. 
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CIRCUIT DESCRIPTION 


@ CAR control 

The CAR volume signal is read by the analog to digi- 
tal converter and output to the DSP via the micropro- 
cessor. The DSP controls the output level required ac- 
cording to the mode. If PROC is OFF in SSB mode and 
in FM mode, the level is fixed, but in other modes it can 
be adjusted in the 30-dB range using the CAR control. 

The level required for each adjustment is output in 
the adjustment mode to facilitate adjustment. 


R253 


@ Final circuit 

The drive output from the CN4 of the RF unit is input 
to CN501 of the final section (X45-351 A/5). The har- 
monics of the signal amplified to 100W by Q501 to 
Q505 are attenuated by a low-pass filter in the filter 
section (X45-351 B/5), and the resulting signal goes to 
the relay section (X45-351 E/5). 

The transmit signal input to the relay section is 
passed through the transmit/receive switching relay, 
the through/in relay in the AT unit (X53-3340-02), and 
the ANT A/B switching relay, and goes to the ANT ter- 
minal. 


oO ALC OUT 
To Q39 gate 2 


R271 
WH 
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NJM23904M °” 


C294 


O TGC 


Fig.8 ALC circuit 
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Parts with the exploded numbers larger than 700 are not supplied. 
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s =— =—=w 4 ww a — ~—w «4  __l 
Receiver Section 
RF CONNECTION TX-RX 
-114.4dBm -100.9dBm -80dBm -70dBm -84.8dBm -68.6dBm -76.5dBm ~61.6dBm -70.3dBm -47.2dBm -43.8dBm ~46dBm -68.3dBm 120mVp-p 
-113.5dBm -63.5dBm -95.0dBm -95.7dBm -83dBm -49.7dBm -80dBm -71.8dBm -61.6dBm -40.8dBm -80.5dBm -45.4dBm 
al CN16 CN17 Q26 TP402 
Q460 (RIF) 
RAT = & XF2 CF CF1 
Or ia ie 4 . ‘ Atos 
Sik C179 a24 | 033 Dé65 D66 R88 a iS 0475 BCs Fizes 
J2 oe Leg; LL, 777 
EXT ANT L65 Us ae L77 L451 L452 L458 
Q461 
-112.9dBm 
me @ Measurement condition 
: ( Frequency > 14.2MHz 1. The figures shown are signal generator output required for a constant audio output with a constant AF gain control setting. 
. ANT input : -113dBm Set the AF gain control for 0.63V/8Q audio output at -113dBm signal generator input at 14.200MHz. 
AF output : 0.63V/8Q, 1kHz 2. To measure signal generator output connect a 0.01,F capacitor between the signal generator and the check point. 
3. AIP: OFF 
Transmitter Section 
TX-RX CONNECTION RF 
0.11V 0.05V 0.11V 0.1V 75mV 12mV 37mV 35mV 28mV 0.24V 0.04V 0.037V 0.15V 16mV 0.05V 0.6V 0.1 0.04V 1.3V 
5mV 0.13V 0.1V 0.1V 28mV 37mV 35mV 28mV 0.09V 0.11V 0.037V 14mV 22mV 0.11V 77mV 0.42V 
Q470 TP3 Q35 
MIC CF2 CF3 XF3 
| es ig ig ig a) 
Mic “1e22—«1¢23 1017 1C18 ai3 als Q15 mw TR88 59 067 | 039 j— 049 ile 
GE a L457 L455 ¥ L100 L99 
0.05V a471 a36 
FINAL 
1.5Vp-p 45Vp-p 210Vp-p 
ree 9Vp-p 250Vp-p 
@ Measurement condition 
Frequency : 14.2MHz 1. High frequency section is measured by the RF voltmeter in the CW mode. 
Output : 1OOW (ALC zone maximum) 2. Low frequency section is measured by the AF voltmeter. 
Mode : USB (Low frequency section) 3. Final unit section is measured by the oscilloscope. 
; +Or & ae | ANT1 
Microphone input : 1kKHz, 5mV (Low frequency section) S 
Q501 | Pr 
L513 
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DRU-3 (DIGITAL RECORDING UNIT) 


DRU-3 External View 


DRU-3 PC Board Views 


Component side view 


J72-0370-02 
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DRU-3 Parts List 


ACCESSORY UNIT (X42-3090-20) 


CK73FB1H103K CHIPC O.010UF xk 
CK73FF1E104Z CHIPC 0.1UF Z 
CK73GB1H103K CHIPC O.010UF kK 
C92-0004-05 TANC  1.0UF 16\WV 
CK73GB1H102K CHIPC 1000PF xk 


C92-0009-05 
CK73G81H103K 


TANC = 4.7UF 1OVWV 
CHIPC 1000PF K 


£40-5748-05 


PIN CONNECTOR {11P) 


RK73GB1J103J 
RK73GB1J223J 
RK73GB1J103J 
RK73GB1J474J 
RK73GB1J103J 


CHIPR 10K J 1/16W 
CHIPR 22K J 1/16W 
CHIPR 10K J 1/16W 
CHIPR 470KJ  1/16W 
CHIPR 10K J 1/16W 


R92-1252-05 0 OHM 


MB88306PF 
M62003FP 
1SD2560GI 
TC74HC112AF 


Foil side view 


J72-0370-02 


[] Component side 
Foil side 
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DRU-3 (DIGITAL RECORDING UNIT) 


Overview 
The DRU-3 is an optional digital audio recording/ 
playback unit for the TS-870S. It has the following fea- 
tures. 
e Record transmit tone (main unit MIC input) 
e Playback recording from the speaker or output as 
transmit modulation signal 


Operation 
@ Recording transmit tone (MIC input) 

The microphone input signal from the DRM pin is 
input to 1C904 (ISD2560GI) and recorded. The timing 
of each port is as follows. 

The input address is set by pins 1 (AO) to 10 (A9) of 
IC904 (ISD2560GI). When pin 27 (P/R) is LOW, the 
signal is recorded while pin 23 (CE) is LOW. 


@ Playback as transmit signal 

The record signal is played from pin 14 (SP+) of 
IC904 (ISD2560GI). The timing of each port is as fol- 
lows. 

The playback address is set by pins 1 (AO) to 10 (AQ) 
fo IC904. When pin 27 (P/R) is HIGH, the signal is 
played back when pin 23 (CE) goes LOW. When play- 
back ends, a LOW pulse is output from pin 25 (EOM). 
This pulse is latched by IC905 (TC74HC112AF), and pin 
5 (1Q) of IC905 is kept HIGH. The microcomputer 
checks pin 5 of IC905, and pin 15 (1CLR) of IC905 is 
made LOW by the IC902 serial-to-parallel converter. 
Pin 5 of IC905 goes LOW and processing ends. 


1/O Map (IC904: ISD2560GI) 


Initial 


Speaker analog output 


Analog microphone input 


Microphone reference 


| ae 
ae 
i ee a) 
EXER a 
Bates et 
a ee 
pee a} 


186 


e 


PinNo.| Port Pin {I/O Function 
a ee 
20a faviain aaa | 1c] Some NREL RETR 
fa1_[ANaot| fo] SSS 
22 [ove | |O|Overiow signal output | | H | 
2a Cee | aS 

za [po |__| [intewuptprocessing | tH | 
[25 [EON | _|O| end of Message outsut | tH 


Recording transmit tone (MIC input) 


Recording 


address Address 0 : 


A0~A9 
P/R ¥ | | 
CE | = 37.5nS 
| | 


1C905 | | | | 
1CLR | | | | 
| | | | HIGH during 
PD | | | | processing 


L 


EOM 
PETE jem a a a 
MIC input 


Recording end 
* : Minimum 


Playback as transmit signal 


Playback 
| address |Address 0| | | | 
A0~AS ) 
| | | | | 
Pra loo 
P/R | | | | | 
| 300nS* { 100nS | | 
H 
CE | | | 
| 14nS i | 
—— | | 
1C905 
1CLR | | | | 
| | | basi ao 
| | | | | HIGH during 
PD processing 
; | | | 
EOM | fre: Li 
(IC905 1Q) 


SP AA A 
| | l nea 


EOM 
(1C904 EOM) | | | | | 


Timing waveform 


AL Initial 
{active level] |state 


hae | LH 


Playback/record control signal 
“L" : Playback, "H" : Record. 


[RS es, Lae 


St, 


1AM, 


—— . 


eet 


ONG IX eee 
= FUEGT 7 Bile de> 
SrSeeX 


om Zy peste SA fe 


fv 2RP Ee rR. 
TAS WAY 
PE BR 


FM select signal 
NFMT 

FM modulation 
signal 

FMD 
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CIRCUIT DESCRIPTION 
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ee ei rite Sar aie ee, gy i Aaa) a ee 
| 
! 1 ' Ic18 ae | 
FINAL Q35,36 037,38 a39 Q470,471 CN411 CN1! Aber : C3 1027 ic19 IC29 ag 
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[ 1 | ORIVE AMP TX 4th Mix TX 3rd Mix TX IF AMP E ll | ax and Mi O ile ©] 2SC2412K(S) 2SC2412K(S)  2SC2412K(S)_ TX 1st Mix NJM2100M MBCG24173-6173 AK4318 NJM4560M M51137L 1A4422 | sP 
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Vodramee. <+_/\} 66 $2) Ho} *§ Io 7\ A\ C2 CF od Pe wie 
fo} —{0) OVE: Oo} 
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| Cae ; | | CF3 CF2 Cie 1C30 ' 
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CN3 . 8 e 
1 >) C25 v ° 
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Fig.7 Transmitter block diagram 
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TS-8708 © TS-870S 


CIRCUIT DESCRIPTION 


@ Various control circuits by the digital to analog converter 
The circuits whose signal levels were varied with 
volume controls or adjusted with semi-fixed volumes 
can be controlled with a microcomputer by using an 8- 
channel digital to analog converter. 
The digital-to-analog converter (M62363FP) is a lad- 


11 PRO 


Seen maa oS ee 
EES a eo a 


23 TXG 


Gain correction between bands 


der-type variable attenuator with 8-channel indepen- 
dent inputs, which is used to output an output voltage 
by entering a fixed voltage, or is used as for volume by 
entering the control signals directly. Table 8 lists con- 
trols in each channel. 


IC8-5 operational amplifier 


IC8-10 TGC circuit 
IC8-9 TGC circuit 


Table 8 digital-to-analog converter control 


@ ALC circuit 

The TS-870S uses the same control circuit as for the 
TS-850 as shown in Figure 8. 043 and 044 comprise a 
differential amplifier, and the VSF (forward wave volt- 
age) signal is compared with the IC7-VO3 power con- 
trol voltage (POC). The POC voltage is controlled by 
the microprocessor according to the power settings, 
such as power volume and mode-specific power 
down. 

Q45 is a switch for average power control during 
AM transmission. In odes other than AM, the ALC is 
controlled by detecting the peak value, but in AM 
mode, a control output smoothing circuit is used to 
contro! output power with the average power. 

In AM mode, the 4MB signal and the base of 046 
go HIGH. The coliec..: of Q48 goes HIGH, and about a 
20ms pulse is input to the base of Q51 to turn it ON. 
Since Q45 is still OFF immediately after transmission 
starts, the ALC is controlled by detecting the peak 
value. However, average value control is used after 
about 20ms, and the average output does not change 
when modulation occurs. If the ALC is controlled by 
the average value soon after transmission starts, the 
ALC voltage does not stabilize for awhile and the pre- 
set power is exceeded. Thus, the ALC is controlled by 
detecting the peak value soon after transmission 
starts. 
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The differential amplifier output level is converted by 
Q47, Q50, and Q52, and the gain is controlled by the 
second gate of the Q39 ALC amplifier. 

Q49 controls SWR protection using the adjusted 
VSR (reflected wave voltage) signal. 

The level of the voltage taken from the ALC circuit is 
converted by IC6 (B/2) and the ALC meter signal is out- 
put to the A/D port of the control unit as the ALM sig- 
nal. The ALC meter is adjusted so that it indicates a 
value according to the DSP output level set in the ad- 
justment mode. 


@ Transmission gain control 

If transmission occurs with several bands as with an 
HF transceiver, the gain changes between bands due 
to the effects of frequency characteristics of the final 
unit, low-pass filter, or mixer circuit, and the CAR level 
must be adjusted each time the band is changed. 

This model uses a pin diode variable ATT and micro- 
processor-controlled digital-to-analog converter to cor- 
rect the total gain between bands and correct the gain 
with power control. Thus, the total gain is the same in 
each band. 
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CIRCUIT DESCRIPTION 


@ CAR control 

The CAR volume signal is read by the analog to digi- 
tal converter and output to the DSP via the micropro- 
cessor. The DSP controls the output level required ac- 
cording to the mode. If PROC is OFF in SSB mode and 
in FM mode, the level is fixed, but in other modes it can 
be adjusted in the 30-dB range using the CAR control. 

The level required for each adjustment is output in 
the adjustment mode to facilitate adjustment. 


R258 


R253 


TXB 


@ Final circuit 

The drive output from the CN4 of the RF unit is input 
to CN501 of the final section (X45-351 A/5). The har- 
monics of the signal amplified to 100W by Q501 to 
Q505 are attenuated by a low-pass filter in the filter 
section (X45-351 B/5), and the resulting signal goes to 
the relay section (X45-351 E/5). 

The transmit signal input to the relay section is 
passed through the transmit/receive switching relay, 
the through/in relay in the AT unit (X53-3340-02), and 
the ANT A/B switching relay, and goes to the ANT ter- 
minal. 


ALC OUT 
To Q39 gate 2 


R262 R264 


Q50 (T) 
SU 


R271 
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Fig.8 ALC circuit 
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Parts with the exploded numbers larger than 700 are not supplied. 
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RF UNIT (X44-3210-00) (A/9): RF Foil side view 
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TS-870S PC BOARD VIEWS RF UNIT (X44-3210-00) (B/9) : PLL Component side view 
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DRU-3 (DIGITAL RECORDING UNIT) 


Recording transmit tone (MIC input) 


Overview bal 
The DRU-3 is an optional digital audio recording/ ; address | AddressO 
playback unit for the TS-870S. It has the following fea- A0~A9 : 
tures. |  300ns* | | 
e Record transmit tone (main unit MIC input) P/R ¥ | 
e Playback recording from the speaker or output as | 
transmit modulation signal CE | | F=7 5nS 
[sl 
i 1CLR 
Operation ° . : | HIGH during 
@ Recording transmit tone (MIC input) PD | | processing 
The microphone input signal from the DRM pin is ; 
input to 1C904 (ISD2560GI) and recorded. The timing sas ‘ | 
of each port is as follows. l ] l ] 


The input address Is set by pins 1 (AQ) to 10 (A9) of MIC input ma i ye 
IC904 (ISD2560GI). When pin 27 (P/R) is LOW, the . } get 
signal is recorded while pin 23 (CE) is LOW. 


*: Minimum 
Playback as transmit signal 
@ Playback as transmit signal 


Playback 
The record signal is played from pin 14 (SP+) of | cane des A : 
IC904 (ISD2560GI). The timing of each port is as fol- A0~A9 Xx », ¢ | | 
lows. ; 
The playback address is set by pins 1 (AQ) to 10 (A9) i | 300nS* | t00ns | ia Py, 
fo IC904. When pin 27 (P/R) is HIGH, the signal is H 
played back when pin 23 (CE) goes LOW. When play- oa ee ie t 
back ends, a LOW pulse is output from pin 25 (EOM). Hess pce eeet ! 
This pulse is latched by IC905 (TC74HC112AF), and pin 1CLR | | | ! | 
5 (1Q) of IC905 is kept HIGH. The microcomputer us Wad enna 
checks pin 5 of IC905, and pin 15 (1CLR) of IC905 is SS 
made LOW by the IC902 serial-to-paralle! converter. EOM : : : | 
Pin 5 of IC905 goes LOW and processing ends. Meee , : , I | 
SP+/- $y 
| | ua 
EOM | 


(1C904 EOM) | | | | | 


Timing waveform 


I/O Map (IC904: ISD2560GI) 


0 Function AL {Initial 
ales uh] Abtressinputian a elaine 
re i a 
[| [Digital ground | 

[Analog ground dd 


PinNo.| Port Pin {I/O Function AL Initial 
COI ELE SE! MEANT ERTS eT cs See eg 
Pics [ANAC ag] ak RO | 
22 [ove | [O|Overfiow signal output | LH | 
Bacicent a) is | Rea! 

POWs 


Playback/record control signal 
“L" : Playback, "H" : Record. 
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Frequency : 14.2MHz 1. The figures shown are signal generator output required for a constant audio output with a constant AF gai 
ANT input :-113dBm Set the AF gain control for 0.63V/8Q audio Output at -113dBm signal generator input at 14.200MHz. 
AF output : 0.63V/8Q, 1kHz 2. To measure signal generator output connect a 0.01uF capacitor between the signal generator and the che 
3. AIP: OFF 
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@ Measurement condition 

Frequency : 14.2MHz 

Output : 100W (ALC zone maximum) 

Mode : USB (Low frequency section) 

Microphone input : 1kHz, 5mV (Low frequency section) 


1. High frequency section is measured by the RF voltmeter in the CW mode. 
2. Low frequency section is measured by the AF voltmeter. 
3. Final unit section is measured by the oscilloscope. 


